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NATIONAL Projector Carbons 


TRAOE-MARK 


y giant screens pack an entertainment wallop that cam mean a big 
difference in box office — especially when that difference is made brilliantly 
apparent to all your patrons. 

Improved theatres, imaginative promotion, colorful display — all help 
the successful exploitation of these terrific, new media. But above all, wide- 
screen showings demand light — as much light as you can give them. 

Good projection is just good business. Be sure that your projection 
equipment keeps pace with other improvements in physical theatre. And 
continue to trim your lamps with “National” projector carbons for maximum 


picture quality. 


The term “National” is a registered trade-mark of 


Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
Los Angeles, New York, Pittsburgh, San Francisco 
THE PICTURE JS LIGHT... In Canada: Union Carbide Canada Limited, Toronto 
GIVE IT ALL YOU CAN 
with “NATIONAL” CARBONS 
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hy these Yor any size / 


RCA has a Speaker System 
to suit YOUR size house, YOUR size Budget 


Patrons pay you back fast... beginning the day you equip your house 
to exhibit all the great new films at their sound-perfect best. 

And RCA Speakers are essential to the fine sound system you need for 
this job. You have eight models and sizes to choose from. . . one 

for every theatre need. You should be taking advantage of 
RCA-engineered features like: 


© ALL-NEW DESIGN —First truly modern design offered to the industry. 
Designed specifically for today's new sound techniques. 

@ RADIAL-TYPE FLARE—Mathemotically correct horn shape spreads 
sound throughout the house. ideo! distribution pottern for stereo- TYPE PL-301—Speaker System 
phonic sound. 

@ HIGH-POWER DRIVER MECHANISM — All the power needed to drive 


brilliant, realistic RCA sound to every seat in any size house 
© EXTENDED FREQUENCY RANGE—High Fidelity reproduction—trve 
living sound for greatest possibl tional impact. 
@ SPECIALLY TREATED ACOUSTIC CHAMBER—Treated chamber in 
baffle augments bass — improves distribution. 
Begin now to plan your RCA Sound System for a sound boost at the 
box office. Included in RCA’s complete line of 8 speakers are the ones 


to fit your installation. See your independent RCA Theatre 
Supply Dealer... today! TYPE PL-301A—Speoker System 
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TYPE PL-302—Specker System | TYPE PL-303A—Specker System TYPE PL-312—Specker System 


TYPE PL-303R—Speoker System TYPE PL-312A—Specker System TYPE PL-303—Specker System 
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Lively TESMA Forum Planned 


THE LARGE group of projectionists planning to attend 
the coming TESMA Convention in Chicago probably have 
a treat in store for them. Last year, the widely publicized 
new processes forum turned out to be almost the opposite 
of an open meeting. The long program of technical 
papers, read by engineers and others, almost suffocated the 
forum and left practically no time for questions from the 
floor or dis ussion of immediate technical problems This 
year things will be different Merlin Lewis, executive 
secretary of TESMA, tells us that it has been decided to 
restrict the number of papers as far as possible, and to 
concentrate on seeing that the forum remains a forum. 
Instead of reading papers, the battery of experts from the 
projector and sound manufacturing plants and Hollywood 
studios will devote their time to answering questions 


from the floor. So get ready men! 


A Look Into the Future 


A PREDICTION that from now on there will be a “double 
standard” for projection equipment in motion picture 
theatres was made recently by R. Edward Warn, a vice- 
Within a short time, he 


thinks, the industry will have come to accept the existence 


president of the Westrex Corp. 
of two distinct types of theatres. One type will be the 
small number of roadshow or de luxe houses which will 
specialize in elaborate pictures processed on 70-mm or 
horizontal-running film for unusual projection effects on 
giant screens. This type of theatre will, of course, form 
The other 
type will include the great majority and will continue to 
standard-width film 


only a tiny percentage of the total number 
find its needs amply satished by 
and 35-mm projection equipment of high quality. 

It is felt by Mr. Warn that utilization of new projection 
and sound developments by the de luxe houses will permit 
continuing experiment and pave the way for additional 
technical progress, which will eventually be passed along 
to the smaller theatres. In any case, the double technical 
standard for projection technique will forever end the 
short-sighted freeze on progress that penny-wise execu- 
tives imposed on the motion picture industry. This freeze 
was in effect from the time of the introduction of sound 
back in the late Twenties until exhibitors were forced to 


accept the recent changes required by the new processes. 


Drive-in Screen-Brightness Survey 
WE ARE glad to hear that the SMPTE has completed 


a preliminary survey of screen-brightness levels at drive- 
ins with a view toward eventually recommending perma- 
nent standards similar to those existing for indoor the- 
atres. Until recently the drive-in was a sort of tech- 
nological stepchild with many screens too dim to be worth 
The report by the SMPTE will be published 
shortly in IP. 


projyectionists who assisted by supplying information 


watching. 


In it the Society pays tribute to the various 
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* Water-cooled carbon contact assem- 
bly. (Optional). 
infra Ban Beam Cooler diverts heat 


rays from the aperture. Removable 
holder permits easy cleaning. 


Filter cooled by separate blower. 


Reflector and frame cooling device. 
18” £ 1.7 or 6-1/2" £ 1.9 REFLECTOR. 
Long-life positive carbon contact. 


Exclusive Lightronic system automat- 
ically maintains the correct position 
of the positive arc crater at the 
EXACT focal point of the reflector. A 
perfect light, evenly distributed, of 
constant intensity and unchanging 
color value, is maintained WITHOUT 
MANUAL ADJUSTMENTS. 


Burn a choice of four carbon trims 

(9, 10, or 11 mm regular, and 10 mm 

Hitex) to attain any desired degree 

of cost of operation, screen illumi- 

nation, or burning time. Quick, simple 

changes attain the correct light re- * Proven fy impartial fool candle-meter lests, 
quirements for VistaVision, Cinema- 

Scope, Cinerama, or any other 

presentation technique —even two or THE STRONG ELECTRIC CORPORATION 


more on the same program. A TRULY “The World's Largest Manufacturer of Projection Are Lamps” 
ALL-PURPOSE LAMP! 31 CITY PARK AVENUE * TOLEDO 2, OHIO 


Please send free literature on Strong Projection Arc Lamps. 


Single control amperage selection. 


Air jet stabilization of the arc pre- ee 
vents deposit of soot on reflector. sveset 


« Unitized component design. CITY & STATE 
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Recent Trends in Shutter Design 


For Theatre and ‘Tv Projection 


By ROBERT A. MITCHELL 


PTICAL efficency of a 


producing 


“film-re- 
theatre 
is due largely 


system” —a 
projector, for instance 
to the design and placement of the 
optical components involved. These, 


in ordinary motion-picture projec- 
tors, are the arclamp mirror or con- 
densing lens and the objective lens 
which focuses the tiny film photo- 
graphs upon the screen in highly mag- 
nified form. 

The older projectors utilized com- 
paratively inefficient optical compon- 
ents, as both the arclamp condensing 
elements and the projection lenses 
were quite small in size. As a photog- 
rapher might say, the old-time pro- 
“slow,” while modern 


jectors were 


projectors, with their large lamphouse 


f/2 


lenses, are relatively 
Light Bottlenecks 


But there are 


to | 1.5 objective 
“fast.” 


mirrors and 


several factors be- 
which in- 
efhi- 
ciency of a film-reproducing system. 
The film that 


angular window through which all the 


and lenses 


light-transmission 


sides mirrors 


fluence the 


aperture, tiny rect- 
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The high optical speed of modern projection systems, and 


the great heat they generate, test the ingenuity of those 


who design shutters. Tv has brought additional problems. 


light that reaches the screen must pass, 
So also the 


shutter which, in the 


is such a factor. revolv 


ing “occulting”’* 
average theatre projector, cuts off and 
half of the 


wastes approximately 


available illumination. 

Because the shutter wastes so much 
of the light, it may seem advisable to 
redesign the projector in such a way 


Before this 
intelligently at 


that no shutter is needed 
difficult feat 
tempted, however, the twofold func 


can be 


tion of the shutter must be thoroughly 
understood. 

The 
the shutter does is to remove it from 
When 
seen that the 
approximately 


best way to understand what 
a projector and show a film. 
this 


picture is 


is done it will be 
twice as 
bright as before, but it is also marred 
by flickering streaks of light 
emanate from all bright objects in the 
picture. 


which 
These streaks are known as 
“travel ghosts;” and, of course, with 
out any shutter at all, the travel ghosts 
are very bright and extend all the way 
* The word “oeruiting’’ meane to hide 
used here to describe the 


shutter in concealing the 
down period 


and t* 
attion = af the 
film during the pull 
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from the botttom of the screen to the 


top while the film is running 


Travel Ghosts 


Travel ghosts are caused by the 


movement of the film as the inter 
mittent sprocket pulls it down past the 
regular intervals 
a time. If the 


be slowed 


aperture at one 


frame at action could 


down sufficiently without 


burning the film, this frame-shifting 
process would be seen on the screen 
the pictures moving up from the bot 
tom of the 
turns the image upside down 

But in 
shutter, the 


follow one another much too rapidly 


screen because the lens 


actual projection without a 


individual frame-shifts 
to be sertTi as periodic movements of 
the film. The eye follow 
the shifts, blurry 
streaks of travel ghost superimposed 


unable to 


perceives only 


over the pie ture 


The 


necessary in the 


shutter, then. is obsolutely 
conventional 
tor to cut off the light and 


or hide, the projected image of the 


projet 
“occult 


film every time the intermitttent move 


men pulls the film down past the aper 





ture. But here again the rapidity of 
the process deceives the eye. Even 
though the screen actually goes dark 
at regular intervals, only a discon- 
tinuous series of still photographs 
being projected, the “persistence of 
vision” of the eye carries the images 
over through the intervals of dark- 
ness. Thus arises the illusion of a 
continuous motion picture. 


How Flicker Occurs 


Since there are 24 pulldowns of the 
film every second in standard projec- 
tion, the occulting shutter must cut 
off the light at least 24 times a second 
to eliminate travel ghost. However, if 
a shutter is designed to hide or occult 
the film only during the pulldowns 
(that is, only 24 times a second), a 
terrific flicker will be produced. A 
cutoff frequently of 24 cycles per 
second is evidently too low to permit 
persistence of vision. to “fill in” the 
intervals of darkness and create the 
illusion of a continuously illuminated 
picture. 

Flicker in motion pictures is a com- 
plicated matter because it depends not 
only on the frequency of the cutoffs, 
but also on many other factors, the 
most important of which is the bright- 
ness level of the projected picture. It 
is definitely known that cutoff fre- 
quency must be increased when the 
brightness of the picture is increased, 
if flicker is not to become perceptible. 
Nearly everyone has noticed how the 
highlights in a motion picture, such as 
snow and clouds, often flicker while 
darker areas in the same picture are 





quite free from flicker. 

Now, even if there are only 24 cut- 
offs per second, flicker can be elimi- 
nated by sufficiently reducing the 
brightness of the picture. Unfortun- 
ately, however, the highlight bright- 
ness must be no greater than 1 foot- 
lembert to conceal flicker when the 
cutoff frequency is only 24 cps. A 
highlight brightness of 1 footlambert 
corresponds to screen illumination of 
about 1 footlambert when the projec- 
ter is run without film. This is far too 
little light for comfortable viewing. 


Drive-in Light Levels 


Screen brightness in many drive-in 
theatres ranges from 3 to 4 footlam- 
berts, corresponding to highlight 
brightnesses of from 11% to 2 foot- 
lamberts. These brightness levels 
tolerate cutoff frequencies as low as 
28 - 32 which that the 
shutter must be speeded up to these 
frequencies to make flicker virtually 
imperceptible to the normal observer. 

The rather low 
lumination 


Cps., means 


levels of screen il- 
acceptable in drive-in 
practice are definitely inadequate for 
quality projection in regular theatres. 
The patrons of indoor theatres de- 
mand brighter pictures. made 
with a wide variety of standard 35- 
mm. release prints, both black-and- 
white and color, indicate that screen 
illumination should be no than 
10 footlamberts more than 30 
footlamberts for satisfactory projec- 


Tests 


less 


nor 


tion. These screen brightnesses cor- 
respond to highlight brightnesses of 
from 5 to 15 footlamberts, and require 
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\.. 2-blade shutter, 48 cps., transmission= __/ 





VY 


3-blade shutter, 72 cps., transmission~ 50 Z, 


Diagram illustrating the relative periods of exposure and occultation by three types 


of shutters used on motion picture projectors. The two shutters having 60-degree blodes ore 
suitable for use only with iatermittents having a 5:1 ratio of “dwell” to “pulldown” time. The 
standard 3:1 geneva movement requires 90-degree shutter blades 


shutter cutoff frequencies at least as 
high as 40 to 45 cps. 

A 24 cps.-shutter is clearly unsuit- 
able for projecting movies at screen- 
light levels of 10 to 30 footlamberts. 
Speeding up the projector to raise the 
cutoff frequency is out of the question. 
Fortunately, the effect of 
faster be ob- 
tained by adding a second blade. This 
expedient produces 48 cutoffs per 
second when film is projected at the 


general 


shutter rotation may 


standard rate of 24 frames per second. 

Both blades of the 48-cps. shutter 
have the same angular width and are 
positioned symmetrically to give open- 
ings of equal angular width. One 
blade cuts off the light during the 
film pulldown, and the other blade 
cuts off the light for an equal interval 
of time in the middle of the “dwell” 
period when the intermittent sprocket 
is “at rest” and the film is motionless 
The first blade 
thus eliminates travel ghost, while the 
second blade eliminates flicker by in- 
creasing the cutoff frequency to 48 


cps. 


over the aperture. 


It should be clearly understood that 
“balancing,” blade 
the same width as the 
first, or “master,” blade. If the bal- 
ancing cutoff is of shorter duration 
than the pulldown cutoff, more or 
less 24-cycle flicker will be produced. 


the second, or 


should have 


Any shutter blocks the passage of a 
certain amount of light, and a 48-cps. 
shuttter wastes more light than does a 
24-cps. shutter. The light-transmis- 
sion of a shutter can be increased by 
trimming the blades to a narrower 
width, but we must not forget that the 
blades should be wide enough to hide 
the image during the entire pulldown 
process. An _ intermittent 
that pulls the film down sluggishly re- 
quires wider shutter blades than a 
quick-acting movement does. 


movement 


Light Losses 


The movement 
used in most theatre projectors has a 
pulldown ratio of 3:1, meaning that 
this type of intermittent gives a dwell 
period 3 times longer than the pull- 
down period. If a 24cps. shutter is 
used, occulting the image only during 
the film-pulldowns, only 25% of the 
light will be blocked off. But when a 
balancing blade is added to increase 
the cutoff frequency to 48 cps., the 
loss of light is fully 50%. 


standard geneva 


In actual projection practice the 


(Continued on page 33) 
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NATIONAL EXCELITE “135° 


PROJECTION ARC LAMPS 


BURN A CHOICE OF FOUR 

CARBON TRIMS (9, 10, or 11 mm 
REGULAR, or 10 mm HITEX) 

TO PROJECT FAR MORE LIGHT 


THAN ORDINARY LAMPS 


Water-cooled carbon contacts. ( Optional.) 
Long-life positive carbon contacts 

IS’ 71.7 or 16 f 1.9 reflector 
Ventilated reflector and reflector frarne 


Correct amperage selection by a single 


control 


Unit construction permits easy removal 


of elernents for inspection in servicing 


Reflect-O-Heat unit reduces heat at the Excelite Lamps, X-t 
ape rture Removable holder cooled by Projectors and Sound 
System in Texas 
Theatre, Dalles. 


The Automatic Crater Positioning Control System insures 
that both carbons are so fed as to maintain a correct are 


gap length and to keep the position of the positive crater 


blower 


at the exact focal point of the reflector Thus, the screen 
light is always of the same color, without variations from 


white to either blue or brown 


The arc is stabilized by a stream of air which maintains a prescribed system of 
ventilation of the area surrounding the arc. This air jet prevents the hot tail 


flame of the arc from reaching the reflector, supplies enough oxygen so that 


no black soot is produced, and keeps white soot from collecting on the reflector 


in such quantity as to absorb heat which would cause breakage 


NATIONAL ) 
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A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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imaginative use is made of 16-mm equipment at new California 


amusement park to project picture on screen that curves to 


full circle, and to provide 


illusion of 


space-ship travel. 


Circarama: Spectacular 16-mm 


Presentation at Disneyland 


OST members of the craft have 

heard by now of the elaborate 
“Disneyland” park re- 
cently opened near Anaheim, Califor- 
nia, in the suburbs of Los Angeles. 
However, after crediting Walt Disney 
for his imagination and good business 


amusement 


sense in devising this money-making 
sideline for himself, they probably dis- 
missed Disneyland from their minds 
as a big roadside attraction for kids 
with no relation 
craft, 

Nothing could be further from the 
truth! projection equipment 
is being widely used at Disneyland in 
an original manner that points the 
way to interesting and lucrative new 
fields of employment for projectionists. 

“Tomorrowland,” is a section of 
this unique 160-acre amusement park 
which is attracting thousands of tour- 
ists daily with a clever preview of what 
the world will be like in 1986. This 
preview is accomplished primarily by 
the imaginative use of 16-mm motion 
pictare projectors, often linked to- 
gether in synchronization for displays 
that make the ideas of the Cinerama 
people seem tame. 


to the projection 


16-mm 


The Ultimate in Screens 


In one of the exhibits visitors are 
completely surrounded by a motion 
picture screen that covers the entire 
360 degrees of a 
circle. In another they are gripped 
by the illusion of blasting off in a 
rocket ship for a trip to the moon. 
Sound effects and _ rear-projected 
images in the windows or “scanners” 
of the simulated rocket ship create 
the effect of leaving the earth, A 
third exhibit explains with the aid 
of an unusual projection system how 
oi! formed thousands of feet below 
the surface of the earth and how 
drillers of the future will bring it to 
the surface. 


40-foot-diameter 


The most ambitious of the motion 
Dis- 
Circarama 


picture systems developed for 
neyland is one called 
which projects a continuous picture 
that curves to a full 

Model 25 Eastman 
Kodak 16-mm projectors, using 1000- 
filament lamps 
nized by Selsyn interlock motors, fill 


the eleven 


on a sereen 
circle. Eleven 


watt and synchro- 


8-foot by 11-foot panels 
ot the round screen. 

The feature presented is a travel- 
ogue called “A Tour of the West,” 
sponsored jointly by Disney and the 
American Motors Corp. Admission 
is free with American Motors footing 
the bills for the advertising value of 
the show. 

Although on a much smaller scale, 
further than 
the well-known Cinerama in creating 


Circarama goes even 
an illusion of reality for sweeping, 
worldly- 
wise an observer as Tom Pryor, Holly- 
wood correspondent of the New York 
Times, wrote: “the effect of viewing 
a motion picture that is going on 
all around you 


panoramic scenes. Even so 


is fantastic. Particu- 


This projectionist is adjusting his picture from 
behind the screen even though it isn’t rear pro- 
jection. It's the Disneyland 
where the screen curves to a full circle, and 
eleven 16-mm projectors are required to 
fill it. Each projector sends its beam through 
@ port in the black masking separating the 
panels of the screen. All the beams criss- 
cross in the center of the theatre and each 
beam lights the panel directly opposite its 
projector. The magazine shown lying flat 
at right of the projector is known as the 
Busch continuous magazine. it con con- 
tinvously project a loop of film as much as 
400 feet in length without any attention from 
the projectionist. 


Circorama at 


larly overpowering is the sense of 
motion, or moving with the picture.” 
One of the 90 mile-an- 
hour auto ride along Wilshire Boule- 
vard in Los Angeles. 


scenes is a 


Projection Problems 


The original 
Disney’s 


plan for projecting 


Circarama involved _ pro- 
jection from a gondola suspended in 
the center of the small theatre, but 
when it draw blue- 


prints, it was found that lenses of 


came time to 


Disneyland audience above is watching the Circarama screen thot curves to a complete circle 


40 feet in diameter. 


Notice how the spectators are looking in all directions, and also notice 


the small projection ports located in the black masking orea between the panels of the screen 
The projectors behind these ports fill the panels of the screen on the other side of the small 


theatre. 


Only part of the screen is visible in this illustration. 


Eleven Kodok Medel 25 pro- 


jectors ore used to complete the cir-ular picture 
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such wide angle would be required 
for the short throw that the picture 
would be badly distorted. 

After some thought it was decided 
to employ a “donut” shaped projection 
room that stretched completely around 
the back of the screen. Each of the 
1} projection beams emerge from small 
ports cut in the six-inch-wide masking 
strips that separate the panels of the 
screen (see illustration). 

Each beam fills the panel directly op- 
posite its projec tor after criss-« rossing 

The audience does 
with 
beams and is not 


the other beams. 
not interfere the projection 
bothered by the 
glare because both screen and _ pro- 
jectors are raised a_ considerable 
height off the floor. 

It was early 


decided to sidestep 


the problem of exactly dovetailing 
the edges of the 11 projec ted images 
that make up the circle. This is a 
complicated technical problem which 
is not completely soluble even with 
the finest 


35-mm_ projection equip- 


ment. and has always plagued the. 


engineers of Cinerama. Six-inch 


masking strips are used by Disney 
the circular 
that 


slightly by 


between the sections of 


picture. It is believed these 


strips are noticed only 


the audience. In any case they pro- 


vide the space needed for the pro- 
jection ports. 


Synchronization of all 11 projec- 
tors 


Model 
) 


25 projectors are driven with syn- 


was necessary. Eastman 
furnished 


started, 


chronous motors when 


from the factory and, once 


frame 
phase under the precise control of 


remain in exact frame to 


the 60-cycle frequen y power system 


Selsyn Interlocks Used 


Left to themselves however, these 


motors would not start or stop in 


precisely timed relation to each 
other. For this reason Selsyn inter- 
locks must be each of the 


ll projectors to control the starting 


used on 


of the synchronous motors. The Sel- 
syns deliver no‘ power to the motors 
after they have reached the 
The projectors are 

their 
Selsyn 


proper 
speed. then 
synchronous 
interlocks, 
to say, are familiar to projectionists 
involved in the late but little 
lamented 3-D splash of a couple of 
years ago. 


driven by own 


motors. needless 


The specific job of designing the 
Selsyn controls for all the 11 
jectors and a sound reproducer was 
delegated by the 


pro- 


Disney studio to 
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Diagram of another Disneyland theatre—the one where the “Trip to the Moon” tokes place-—is 


shown above 


The room at right is built to resemble the interior of a rocket ship 


The “toke- 


off,” projected on the screen at lower right, shows the rocket flames and the receding Cal- 


ifornia coast line 


Layers of clouds and finally the Moon itself are projected on the upper 


screen at right. Sound effects and vibration of the room help to create a powerful illusion 
In the other room shown at left, waiting customers are “briefed” by a short film on what a ride 
in a rocket ship will be like 


J. C. Urban, head of Urban Engineer- 
ing, Los Angeles. Urban worked in 
consultation with Dr. Edwin = C. 
Fritts, the Kodak staff physicist who 
headed design and development on 
the Eastrnan Model 25 projector. 

It was also attempted to set up the 
that they 
and as 
The most 
were felt to be 
breakage and burnt-out bulbs. 


projectors 80 would run 


automatically 
likely 
filrn 


as consistently 
as possible. two 
show stoppers 


A micro-switch on each projector 


Close-up of one of the 11 synchronized 16-mm 
projectors used for the Circorama presentation 
The large black unit in the foreground is the 
Selsyn interlock motor which is linked by belt 
drive to the projector's vertical drive-shoft 
The motor thot con be seen slightly lower and 
to the left is the standard synchronous drive 
motor of the Eastmon Model 25 projector. The 
third motor beneath the Selsyn unit is needed 
in the Circaramea installotion to drive the pro- 
jector back into line if it should fall behind 
in synchronization during a show 
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guards against time-consuming snarls 
film break This 


rides over the it is 


when a occurs. 


switch film as 
wound back into a Busch continuous 


film breaks the 


switch closes and turns the projector 


magazine. lf the 
off instantly. The short show is com 
pleted with one panel of the circular 
screen dark. 
The Busch 


mentioned above is a devic e general 


continuous magazine 


ly used for 16-mm continuous pro 


jection systems where advertising 
sales messages and similar film ma 
continuously on rel 
film. This 
magazine, which may be seen in the 
first 


this story, can take loops of film as 


terial is shown 


atively short 


loops of 


top illustration on the page of 
long as 400 feet, enough to accomo 
date the 
Equipped with these magazines, all 


Circarama travelogue 
li projectors can be operated con 


tinuously from a _ central control 


panel. 


Automatic Bulb Changer 
The 


solved automatically by a lamphouse 
that bulb 


into place and switches it on when 


burnt-out-bulb problem — is 


arrangement moves a new 


the filament breaks in the operating 
bulb 


a relay heid in place by the current 


This feat is accomplished by 


passing through the lamp filament 
When the breaks, the cur 


rent holding the relay stops, and the 


filament 


relay snaps over to an alternate pos 


ition, setting up a contact which 


carries current to a emall motor 


mounted directly above it 


This 


revolves the 


motor activates a gear which 


rotary lamp housing. 


(Continued on page 31) 





A Stereophonic Sound System 


That Utilizes 


T 


Haas Effect 


A method is suggested for employing a theatre's 
existing single-channel sound reproducer to re- 
inforce a small two-channel stereosound system. 


By BRUCE P. BOGERT 


Bell Telephone Laboratories 


(CURRENT interest in stereophonic 
sound systems, both in the mo- 
tion-picture industry and more re- 
cently in radio broadcasting and the 
high-fidelity field, makes it worth 
while to consider all methods of con- 
veniently improving the spatial recog- 
nition of sounds. One such method 
will be discussed here and has par- 
ticular application to the motion- 
picture theater sound system, as it 
involves the use of a large speaker to 
supply the required acoustic level, 
with lower power loudspeakers to pro- 
duce the spatial effect. 

In the ordinary stereophonic loud- 
speaking sound system, separate 
microphones pick up the sound from 
two or more locations, and the signals 
are transmitted or recorded in some 
fashion, to be reproduced by means of 
loudspeakers spatially separated. In a 
typical case, three microphones are 
used, with their output recorded on 
three soundtracks, These soundtracks 
are played back into three loud- 
speakers, located at the left side, the 
center, and the right side of an audi- 
torium stage. Each of the sound 
channels has the same power capacity, 
in general, since the maximum sound- 
level requirement for each is similar. 


Time Delay Inserted 


The method to be discussed makes 
it possible, by inserting a small time 
delay in one channel, to reduce the 
power capability of the other sound- 
reproducing channels. We consider 
only the sound-reproducing part of the 
entire system, and suppose we have, 
for purposes of discussion, a re- 
corded or live source of stereophonic 
sound material in the form of a me- 
chanical magnetic tape, soundtrack or 


group of electrical signals. In par- 
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ticular, let us consider a 2-channel 
system employing loudspeakers on the 
left and right of an auditorium stage, 
as shown in accompanying illustra- 
tion. 

We combine the signals of the chan- 
nels, delay them from 10 to 35 msec., 
(a millisecond or one-thousandth of a 
second), and central loud- 
speaker with this delayed composite 
signal, all in addition to the regular 
stereophonic system. The effect of the 
additional centrally located sound 
source is to increase the sound level 
in the auditorium without appreciably 
allering the spatial localization due to 
the binaural effect. 

The reason that this is possible ap- 
pears to be due to the so-called Haas 
effect. Haas made studies of the in- 
telligibility of speech with various 
time delays between the direct sound 
and an echo. When the delay between 


feed a 


the direct source and the delayed 
(echo) source is small (1-30 msec), 
the apparent source is the direct one, 
and the delayed source does not ap- 
pear to be operating, except in that it 
contributes to the total loudness. This 
efiect is independent of the location 
of the sources, and the deiayed source 
must be as much as 10 db (decibels) 
more intense than the direct one be- 
fore the delayed source is perceptible 
as such, 


Limits of Delay 


If the delay is greater than some 
critical value, the delayed source be- 
comes obtrusive, and the effects de- 
scribed above disappear. The critical 
value ranges from 40 to 100 msec for 
speech, depending on a number of 
factors including the relative intensity 
and the frequency spectra of the direct 
end delayed sources. 

A test was made of this method in 
the auditorium at the Murray Hill 
Laboratory of Bell Telephone Labs. 
A binaural magnetic tape of classical 
orchestral music was used as a source. 
The tape was reproduced on a dual- 
track magnetic tape recorder, and the 
two outputs were amplified and con- 
nected to the left and right loudspeak- 
ers behind the auditorium stage. 


The two amplifier outputs were also 
mixed and connected to a recorder- 
reproducer machine that could be ad- 
justed to operate at a tape speed of 
either 30 or 60 ips (inches per 
second), providing a delay between 
the recorded and reproduced signal 
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Two-channel stereophonic sound system with added combined signal sent 
through a delaying circuit to a center specker. it is thus possible to raise 
volume without injuring the stereo effect from the two side speakers. 
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CSITEX 


SOUND 
SYSTEMS 


THE FINEST STEREOPHONIC AND SINGLE 
TRACK SOUND REPRODUCTION FOR ALL 
THEATRES 


SOME WESTREX FEATURES: 


*% Finest quality from multi-channel mag- 
netic, multi-channel photographic, or single 
channel photographic films. 


*& Constructed on building block principle, 
adaptable to your individual theatre re 
quirements. 


* Installed and maintained by the Westrex 
Service Organization with offices and service 
centers in 40 countries throughout the world 


WESTREX TYPE 14 BACK. 
STAGE SPEAKERS feature the 
Westrex 7138 High Frequency 


Unit for superior performance 


WESTREX STANDARD 
TRANSMISSION EQUIP. 
MENT CABINETS provide 
up to four channels for 
magnetic or photographic 
reproduction. 





Research, Distribution and Service 
for the 
Motion Picture Industry 


Westrex Corporation 


111) EIGHTH AVENUE, NEW YORK LN Y 
HOLLYWOOD DIVISION: 6601 ROMAINE STREET, 
HOLLYWOOD 34, CALIF 
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of either 69 or 34.5 msec, respectively. 
The frequency response was partially 
equalized for the 60-ips tape speed, 
The equalization for a tape speed of 
60 ips was not particularly effective 
for the lower speed. The signal-to- 
noise ratio for the 60-ips tape speed 
was about 35 db. 


The delayed output was fed into the 
power amplifier driving the center 
speaker in the auditorium. By vary- 
ing the delay-unit reproduce gain, the 
power output of the center speaker 
could be adjusted from zero up to 
15 or 20 db greater than the output 
of the left and right loudspeakers. 


With the program 
terial, the relative levels were equal- 
ized from the left and right speakers, 
with the center one inoperative. Using 
a delay of 34.5 msec, the level of the 
center speaker was raised gradually 
until in the center of the 
auditorium could just notice the pres- 
ence of sound emanating from the 
center speaker. 


binaural ma- 


observers 


The program source 
was then replaced by an oscillator 
feeding one of the binaural channels 
only. The difference between the 
sound levels of the center speaker and 
the other was measured, and it was 
found that the level of the center 
speaker was from 8 to 12 db higher 
than that of the left or right one. 


‘Limitations of System 


Further listening tests with more 
observers indicated that a program 
level in the center speaker 8 db above 
that in the left and right speaker was 
not noticed in the treble range, but the 
apparent position of the bass instru- 
ments toward the 
center with a level difference greater 
than 5 db. 


seemed to move 


When the delay was changed to 69 
from 34.5 a speed 
change in the delay unit from 60 ips 
to 30 ips, the ttereophonic property of 


msec msec, by 


the system could no longer be ob- 
served. The sound appeared to come 
from the center speaker only, and the 
overall effect was that of a standard 
single-channel sound-reproducing sys- 
tem. 

The lower relative levels of the left 
and right channels with respect to the 
center one could most easily be ob- 

when the program material 
radiated from the center speaker was 


sery ed 


the same as that radiated from 
the left and right ones. This could be 
done by using the delay unit as a tape 


(Continued on page 31) 


Versatile New Simplex 


ATIONAL Theatre Supply now has 
available a new series of Simplex 
XL sound systems designed especially 
for theatres with outmoded optical sound 
for modern 
magnetic stereophonic sound is desired. 


and those theatres where 


The new systems provide regular op- 
tical operation from existing 
exciter 


optical 
and 
while 


soundheads lamp power 


supply, obsolete optical sound 
components 


If a 


stallation is 


are completely replaced. 
tchannel stereophonic sound in- 
the 


power amplifier may be incorporated in 


purchased, existing 


the new system if desired. The new sys- 
tems are known as the Simplex XL-500 
line. 
Both 
are integrated so that a single sound 


optical and magnetic controls 
changeover box at each station provides 
for both stereo and regular changeover. 
Undesirable duplication of optical and 
magnetic the 
front wall are eliminated by a compact 


new control cabinet. 


changeover controls on 


A valuable feature of the new systems 
is the unique changeover setup which 
allows the projectionist to switch from 
optical to magnetic, vice versa, or to 
non-syne merely by pressing one button 
at changeover time. 
cause with the 
the XL-500 the can pre- 
select the type of sound desired while 


This is possible be- 


new control system for 


projectionist 
a reel is running. 


Emergency Safeguards 


Another important feature is a con- 


veniently-located emergency _ selector 
switch which will provide for standby 
operation under all conditions. If neces- 


sary, stereo sound from the center chan- 


New Simplex sound control panel combines 
optical and magnetic controls. 
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Sound Systems 


left 


the 


and 
left 


and right channels can be mixed into 


the 
from 


with 


Sound 


nels can be mixed 


right channels. 
the center channel only. It is also pos- 


sible to play regular optical sound 
through all three power amplifiers and 
backstage speakers. 

Built-in facilities for the non-syne in- 
put are also provided as was mentioned 
above. During the last reel of the show, 
the system pre-selector switch is set at 
“non-syne,” and changeover to non-syne 
is accomplished at the end of the reel by 
depressing the non-sync changeover but- 
ton located on the control box. 

The same volume control is used for 
both regular optical and magnetic stereo- 
phonic sound. 


trol is provided for the fourth channel 


A separate volume con- 


so that auditorium effect speakers, where 


installed, can be closely regulated to 


suit the program. 


Compact Control Panel 


All operating controls are convenient- 
ly located on the front wall of the pro- 
jection room, and all except the change- 
over buttons are located on the front of 
the compact contro! cabinet. Provision 
has slso been made for the addition of 
a third projector, 

both and optical. 
Plug-in optical and magnetic pre-ampli- 


with either optical 
sound or magnetic 
fiers provide for easy replacement and 
service. 

This 


rated 


packaging of previously 


system 


sepa- 
components in a_ singie 
control cabinet takes up a minimum of 
wall area and saves projection room 
space for any additional equipment that 
may be needed in the future. 

A glance at the accompanying illus 
tration will show that the control cabinet 
is both compact and complete. At top 
center can be seen three lights that in- 
dicate the type of sound being played 
regular (optical), 
The 
located directly beneath its light 
this the 
which the 


the type of sound for the next reel at a 


stereo or non-sync. 
button is 


Below 


switch 


non-syne changeover 


button is pre-selector 
enables projectionist to set 
convenient time before the changeover. 

At lower right is the emergency switch 
makes it the 
the the 
left and right speakers, and vice-versa, 


which possible to play 


sound from center horns over 


if necessary. It is also possible by 
this optical 


sound over all three horns at the same 


means of switch to play 


time, thereby avoiding a drop in sound 


level when optical follows magnetic 


The center switch regulates vol- 
ume of the stage speakers, and the left 
switch the 


sound. 


regulates volume of audi 


torium speakers 
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Recent Developments in 


Anamorphotic Systems 


This is the final 


installment 


of an 


inclusive 


article on the development and practical appli- 
cation of anamorphotic lens systems. It was first 
presented before the British Kinematograph Society. 


By G. H. COOK 


Member, The British Kinematograph Society 


Technical Staff, Taylor, 


OW consider the 
itself. 
poorly-corrected 


projec tion lens 


Poor definition arising 


from projection 
lenses is magnified by the anamor- 
photic attachment in the same pro- 
portion as the expansion ratio. 

To demonstrate this, an image was 
screened by the type of projection lens 
which has been standard cinema equip- 
number of 


ment for a considerable 


years. It was pointed out that al- 
though its simple construction pro- 
vided an adequate standard of defi- 
nition in the centre of the screen, field 
curvature and astigmatism set a limit 
to definition at the edges. 

Such marginal errors enlarged by 
anamorphotic attachments are not ac- 
The 


need for improvement has resulted in 


ceptable on very large screens. 


the introduction of a new range of 


lenses of high definition. The degree 


of improvement now available was 
demonstrated by a screen image pro- 
jected with a new lens of the same 
focal length. 

The development of anamorphotic 
systems is still in its infancy, but as 
far as the exhibitor is concerned, the 
equipment now available for use on 
standard projectors will be adequate 


for a number of years. 


Release Print Processing 


The most severe optical problems 
oceur in the processes used to produc e 
When 


function in the 


release prints. attachments 


which described 
manner are used at the camera stage 
to record on the negative a co npressed 
picture, they have to provide angular 


fields of 


than those required in projection. To 


view considerably greater 
add to the difficulties, the camera at- 
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Taylor and Hobson, 


itd., London 


tachment is also required to give good 


definition over a considerable range 
of object distances from infinity to 
‘ lose-ups. 

At present it is thought that cylin 
drical types of attachments are the 
only constructions that can perform 
extreme conditions and 


under such 


they are being developed in forms 
which utilize more complex and more 
numerous components compared with 
the relatively simple constructions 
used for projection. 

The use of large anamorphotic at 
tachments on a studio camera and the 
associated loss of light by absorption 
and scatter presents its own problems. 
Small studios may have limited camera 
and processing facilities, thus it ap- 
pears that the use by them of camera 
anamorphotic attachments provides 
the easiest method of producing ana- 


morphotic prints. 


Future Developments 

On the other hand, the larger studios 
are not always limited in this manner, 
and, looking into the future, it may 
be that they 
larger negative areas, such as Vista 
Vision, to 


will use cameras with 


photograph wide-angle 
ecenes in the usual way. The straight 
forward 


then be 


negatives £o produced can 


compressed at an optical 
printing stage to provide compressed 
The ad 
vantages of such a process would be 


1. The use of 


lenses avoiding the light losses, defi 


release prints for projection, 


normal type camera 
nition losses and extra bulk arising 
from anamorphoti« attachments. 

The use of larger negative areas 
whose grain and definition is im 


proved by reduction printing 
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3. The use of anamorphotic systems 
at the printing stage where the 
angular fields to be covered can 
be small and where they need only 

work at fixed conjugate distances, 
and 
The ability to use one negative for 
the subsequent production of re- 
lease prints compressed in any ratio 
to suit any screen aspect ratio or, 
alternatively, for the production of 
normal prints. 

When it is that 


emulsion has finer grain and can store 


realized positive 
more picture information than nega- 
tive emulsion, the advantages of op- 
tical reduction between negative and 
obvious. It has in 


positive becomes 


fact been well demonstrated in the 
VistaVision process and the advantage 
applies equally well to anamorphotic 


printing. 


Vertical Graininess Reduced 


Anamorphotic projection assists the 
visibility of a screen picture by reduc 
ing vertical grain because the higher 
projector gate aperture and larger film 
picture needed less vertical magnifica- 
tion. 

Another sample image obtained by 
a large straightforward negative hav- 
ing been compressed horizontally in 
printing, and the resultant positive pro 
jected anamorphotically, reduced the 
horizontal grain so that grain was re 
duced in all directions to give a further 


improvement in picture visibility, 


Discussion on Foregoing: 


Mr. Cnicxs First, on this 


light transmission from the 


question of 
emall and large 


apertures A which is 


often 
looked is that one can reduce the size of the 


pom over 


gate spot for the wide-screen picture 
Mathematically, it appears that there is no 
difference in screen brightness for any ratio, 
squeezed or anamorphoti« My limited ex 
seems to bear this out 


Second Mr (ook did not 
ystem which has the 


perience 


mention the 
mirror efleet of being 


able to cure the curvature distortion in 
creen Can Mr. Cook 


explain how that occurs? It very 


herent in the curved 
erm 
mysterious to me 


Gate Area Vital Factor 


Mi OOF fn the firet pom I think 


ting that the focus of the 


in be different for emaller and 


wate 1 am not qualified to give an 
opinion on that Certainly it 


eflect does 


would ap 


pear that the exist, but | am 


doubtlul whether it can equalize illamina 


ing through two gate areas where 
ible the area of the other 


for the mirror seyetem, this works on a 


(Continued on page 29) 





After the Last Shot Is Made 


The Technicians Take Over 


it takes three months of effort by film editors, and lab 
and sound technicians to turn a crude work print into a 
polished feature film. This article is reprinted through 
the courtesy of the International Cinematographer. 


By ALLAN BALTER 


20th = Century-Fox 


FTER the final scene has been 

shot on a production, the tre- 
mendous aggregate of talent and know- 
how whose labors fall in the general 
classification of “post-production” 
takes over. 

The twelve to fourteen weeks that 
elapse between the final “Print it!” 
and the day the picture is given its 
first preview is a sort of mysterious 
hodge-podge of technical activity 
about which many who are outside 
the very top production offices of the 
studios know little. Invariably there 
are added scenes to shoot, and we 
know that music gets added some- 
where along the line, but that’s about 
as far as many of us go in post- 
production knowledge. Actually, the 
amount of work and artistry that is 
crammed into that short 
weeks is nearly unbelievable. 


fourteen 


Editors Take Over 


Take, for example, the average fea- 
ture production here on the 20th Cen- 
tury-Fox lot. The departments that 
are actively engaged in post-produc- 
tion activity take over immediately at 
the close of shooting. As a matter of 
fact, a small amount of what is ac- 
tually post-production work goes on 
during the shooting. This would espe- 
cially be true in case some dubbing or 
narration were needed and the actor 
involved had some time away from 
the set coming to him. By and large, 
however, the bulk of the work is done 
after photography closes. Though 
much of the work we are about to 
describe is done simultaneously, for 
purposes of clarity, we will deal with 
each step individually as we take our 
hypothetical film through the post- 
production steps. 

Shooting finished, the film editing 


Studios 


department under Jerry Webb, takes 
over. The first man to actually do 
post-production work on a film is the 
editor. As the picture is shooting he 
keeps everything cut and within a 
few days after photography closes he 
puts together the “first cut.” This 
finished, it is run for the director who, 
with the editor, may make certain 
changes in construction along with 
effecting a general tightening of the 
picture. This tightened version, in- 
corporating the director’s changes, is 
then run for the producer who may 
also make certain changes. Then, 
given the producer’s and director's 
stamp of approval, the print is run 
for Mr. Zanuck who may also make 
changes, eliminate some things, re- 
arrange continuity and possibly de- 
cide on some added scenes which are 


Addition of sound 
effects seh as 
door slams, crowd 
noises, etc, is a 
vital post produc- 
tion activity. These 
ore added te 
soundtracks on 
20th Century - Fox 
films by sound ef- 
fects editor Alfred 
Ross. 
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worked out with the director and the 
producer. 

These added scenes are then sched- 
uled as soon as possible so that they 
may be the cast has 
scattered and struck. The 
finished added scenes are incorpor- 
ated in the picture by the editor, 
along with all changes, then the final 
cut is again run for Mr. Zanuck, the 


before 
the sets 


shot 


-producer and the director. Their final 


approval then sends the picture on to 
the next phase in the post-production 
cycle. 


Music Is Written 


From the print ok’d by Mr. Zanuck 
a dupe is made which is sent to the 
the 
the composer assigned to the picture 
has been sitting in with Mr. Zanuck 
and the producer and director during 


music deparment. In meantime, 


screenings of the picture so that he 
has a good idea of its actual con- 
struction and sequence arrangement. 
Alfred Newman and his music depart- 
ment run the dupe, which is studied 
by Newman and the composer and the 
music cutters. The picture is run reel 
by reel and it is decided where, and 
how much, music is to be used. 

The music cutters then break down 
the picture, timing it out in careful 
detail, and the 
music to 
written, it is 


writes his 
The 
orchestrated by Ed 
Powell and the music is recorded to 
projection to fit the picture. 

These recordings then go to the 
music cutters under Leon Birnbaum 


composer 


these cues. music 
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: 


Before the musical score for a picture is 
prepared, each reel must be carefully timed 
and cued for the composer and the scoring 
staff. At Fox this is handled by music editor 
George Adams and assistant Ken Runyan. 


and they build the music tracks, syn- 
chronizing the music to the action. 
The impact and artistry that the music 
department contributes to a picture is 
almost immeasurable. 
one could possibly 


The only way 
begin to under- 
stand what a picture would be without 
music is to run one that way. It’s a 
shocking experience. 


Sound Effects Added 
While the Musi 


working on scoring and building the 
music tracks, the dubbing and sound 


Department is 


effects editing department is at work 
building the effects tracks. Though 
some of the dubbing is done during 
production, as we pointed out, the 
bulk of it takes place in the post- 
production period. Dubbing is neces- 
sitated by a variety of circumstances. 
Perhaps someone sneezed on the set 
at the wrong moment or an arc might 
have started to whine. On location a 
To cor- 
rect any of these or the thousand-and- 
one other little things that fall in the 
general classification of 
Walter Rossi and his crew 
dub the dialogue and cut and fit it to 
the track. 
narration that might be required in a 


jet might swoop overhead. 


“extraneous 


° ” 
noises, 


In addition to dubbing, any 


short or feature is done at this point 


while the narrator watches a 


being projected. 


print 


One of the most monumental tasks 
is the sound effects editing this depart- 
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kL ffects 


a series of 


ment handles. 


starts 


also editing 
with taken 
when the dupe is run by Rossi and the 


Fach of the 


given one or 


notes 


director and produc er. 
then 
which he will build the 


effects editors is 
two reels for 
effects tracks 
during the screening. 


based on notes made 
The tracks are 
cut and new effects cut and fitted and 
synced. As many as sixteen separate 
tracks may be built for a single reel. 


The effects 
usually available to tune editors in the 


that are necessary are 


studio’s sound library where millions 
of feet of track is stored in thousands 
of categories. However, if the par 
ticular effect an editor may require is 
not in the library, then Rossi and his 
crew have to create it. 

As an example of the lengths to 
which they go for realism in sound 
effects, to get the right sounds for 
the auto racing action in “The Racers” 
Rossi took a crew to a local sports car 
where they 
roaring past. They even strapped a 
portable tape recorder to the seat of 
one of the cars where it pie ked up all 
of the sounds that were typical to the 
interior of a race car as it sped around 
the track. 

While all this has been going on 


race recorded the cars 


the editorial department has been hard 
at it on technical work. 


Laps, fades 


and other optical effects are created 


All the various soundtracks made during and 
after the shooting of a picture 
channeled into the re-recording department, 
where the “grand finale” of the complicated 
ost ducti technical effort takes place. 


are finally 





P P 
Shown here is Don Rogers, of 20th Century- 
Fox, threading a re-recording machine. 
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Dubbed-in once it's recorded, ie 
carefully edited and fitted to each reel of film 
by highly-skilled technicians such os assistant 


dialogue, 


sovnd editor Duane Hensel 


by Jimmy Gordon's optical printing 
Main titles added 


and, when necessary, inserts by Bernie 


department. are 
( ooper, 

As each of the post production de- 
partments finishes its work, it is sent 
to the re-recording department. There, 
of Warren 


Delaplain, what is sort of a “grand 


under the careful hand 
finale” of post produc tion effort takes 
place. The dozens of tracks that have 


skill 
fully integrated melange of dubbing, 


been created for each reel—a 
sound effects and music are gathered 
The totals for 


may run as high as 32 separate tracks 


here any given reel 


To combine that many tracks for one 
reel is not only unwieldly but is more 
than can be recorded at one time. 
Therefore, the collection of tracks is 
reduced to what the department calls 
“combines” or “generations.” Usual 
ly, these 


constant elements that 


“knowns” or 
are not likely to 


1 his done 


combine the 


be changed the tracks are 


ready to he re recorded 


Re-Recording Process 


This re recording step is one of the 


most impre seive and wonderful proc 


rears we have ever, seen 


On the huge 
platform in Stage 2, the mixers sit at 


their panels alongside the 
editor, the director 


and the 


pie ture’s 
producer, music 
eflects 
this 


director sound and 


music editors It is in process 


(Continued on page 28) 








In The 
SPOTLIGHT 





The function of this department is to provide a forum for the exchange 
of news and views relative to individual and group activities by mem- 


bers of the organized projectionist 


craft and its affiliates. Contribu- 


tions relative to technical and social phases of craft activity are invited. 


ryt’ California State Theatrical Fed- 

| eration, comprised of AFL Unions 
represen.ing 67,000 workers in the en- 
tertainment field, adopted a resolution 
against “runaway” production in foreign 
countries of filmed for 
American products designed to be used 
on American Ty The 
tion was particularly aimed at one of 
the large pharmaceutical houses for pro- 
ducing abroad a series of filmed com 
mercials advertising its products on Tv 
This action, according to the resolution, 
“is an evasion of 
standards,” 


commercials 


stations. resolu 


American Labor 


@ More than 125 delegates and many 
visitors attended the 27th District No. 7 
convention held in Chattanooga, Tenn., 
July 27-28. Of the 103 LA Locals in the 
District (comprising the estates of Ten- 
Alabama, Georgia, Florida, 
North and South Carolina, Mississippi, 
and Louisiana) only five failed to send 
delegates to the conference. 

1A President Richard F. Walsh and 
Stanton E. Smith, president of the Ten- 
nessee Federation the 
principal address, 
Walsh 


more 


nessee, 


of Labor, 
speakers. In his 
urged that Local Unions 
generous support to Labor's 
for Political Education. He 
pointed out that a number of states have 
enacted laws restricting trade unionism. 
“Labor's friends in the various states 
must be supported,” stated Walsh... . 
“Our lives as unions are controlled by 
political action, and we must support 
our interests.” Walsh is a member of 
the executive board of LLPE. 


were 
lend 


League 


@ RK. FE. “Rut” Morris, secretary of 
Local 519, Mobile, Ala., was unanimous- 
ly re-elected secretary of the 7th Dis- 
trict, a post he has held continuously 
since 1923. Morris has been a member 
of the IA for 43 years, and has served 
as an International trustee since 1932. 
He also holds the offices of secretary and 


Local 142 
Mobile. All in all it 
Morris full 


business representative for 
(Stagehands) in 


looks like 


schedule. 


has a pretty 


@ The newly proposed constitution and 
AFL-CIO 


and more intensive organization of the 


by-laws of the amalgamated 


Tv field were among the leading topics 
the 
board meeting in Chicago. 


discussed at recent IA executive 


@ L. J. Patton, popular Eastern division 
manager for Altec Service Company, and 
Mrs. Patton recently celebrated 
25th wedding anniversary by a flying 
vacation tour of the states of Washing 


their 


ton, Oregon, and California. 


@ The 25-30 Club of New York held its 
first meeting of the season on September 
8. A the meeting was the 
demonstration of the X-L 


feature of 
Simplex 


Candid shot taken at the picnic grounds at 
Lake Chickamauge Dam during the recent Dis- 
trict No. 7 conference. Left to right: €E. J. 
Miller (lL. 279, Houston, Tex.), 1A representa- 
tive; A. S. Johnstone (lL. 293, New Orleans, 
la.), 6th IA vice-president; and R. E. “Rut” 
Morris (1. 142 and 519, Mobile, Ala.), the Dis- 


trict secretary. 


water-cooled 
ber 1954, p 


answer 


head (see IP for Decem- 
13), and the question and 
session immediately following. 
William Borberg, chief mechanical de 
General Precision 


sign engineer for 


Lab, was in charge of the demonstration 
held 


queries 


and he more than his own in 
the 
Naturally, all the top brass from 
Na- 


tional Theatre Supply Co. were on hand 
to help make this a 


an- 


swering many thrown his 


way. 
Projector and 


International Corp 


most auspicious 
evening 

the Club hold its 
annual dinner-dance on Sunday, January 
8, 1956, at the Hotel Empire, Broadway 
and 66 Street, New York City 


Incidentally. will 


@ The recently-chartered [A Local 855, 
N. S.. was 


| in al 


New Glasgow, successfully 


organized by Sister 848, Sydney- 


DISTRICT NO. 7 HOLDS ITS 27TH ANNUAL MEET AT CHATTANOOGA 


. 


Shown above photographed at the speckers’ table in the Convention Hall of the Hotel Patten 
where the conference wos held are, left to right: J. Burton Lowry, president of Chattanooga 


L. 259 and chairman of the Co U 





tact 
enter 


U ittee; R. E. Morris (lL. 519, Mobile, 


Ale.), 1A trustee and secretary-treasurer for District No. 7; John N. Spearing (Ll. 511, Jackson- 


ville, Fla.), 





jal 1A repr 


tative; 1A President Richard F. Walsh, and Albert $. Johnstone, 


(L. 293, New Orleans, la.), 6th IA vice-president and Convention chairman. 
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Glace Bay, N. S. The New Glasgow GOLD CARDS TO DETROIT LOCAL 199 CHARTER MEMBERS 


Local now has jurisdiction over seven 


“4 we 
indoor theatres plus two drive-ins. 199) 5 


@ A highlight of the banquet recently 
tendered by Detroit Local 199 was the 


award of gold life membership cards to 





ten surviving charter members. Another 


high spot of the evening was the pre- 


sentation to the Local of an oil painting 
of its late business representative, Roger 
M. Kennedy. This painting, presented 
by member Jacob (ross, now occupies 
a place of honor in the Local's head- 
quarters 

Among the invited guests present were » , 
IA President Walsh and J. A. Shuff, _ 
8th [A vice-president. Gilbert E. Light, Gold life membership cards were recently presented to ten surviving charter members of Detroit 
Local 199 president, was the toastmaster Local 199 at a midnight banquet held in the Grand Ballroom of the Federation of Labor Temple 
in that city. Standing in the back row, second and third from left, are invited guests IA 
President Richard F. Walsh, who made the presentations, and John A. Shuff, 8th IA vice- 
president. Front row, left to right: Henry Falk, Edward Foster, Sherman J. Lambly, Wilbur Jose, 
John J. McDonald, and James R. Powers. Rear, left to right: Timothy J. Kirby, Walsh, Shuff, 

Lloyd A. Burrows, Earl J. McGlinnen, and D. Cass Newell 


of evening. Floyd H. Akins, chairman 
of the banquet committee, was assisted 
by Melvin FE. Donlon and Edgar A. 
Douville 


@ The New York State Association of 
Motion Picture Projectionists will hold tres not producer-controlled were esti gram employes of Tv station WAAM 
its annual Fall meeting on Monday, Ox mated at 1213. Independent houses located in Baltimore, Md 
tober 3, at the American Legion Club wired for sound numbered 6769 1A 
in Syracuse. N. Y Two sessions are Local 686. Balboa. C. Z.. received its @ The Circarama showing at Disney 
planned for the meeting, with the after charter William C. Elliott, Ist [A land employs a crew of 18 projectionists 
noon session opening at 2 o'clock. Host vice-president, pinch-hitted for LA Presi headed by chief projectionist Ralph F 
Local 376, Syracuse, has planned a big dent William F. Canavan, who took a Adams, business representative of Local 
day for the delegates, with a midnight leave of absence to recuperate from re 504, Santa Ana, Calif., and assistant 
banquet winding up the day’s activities cent illness. . . . Howard Hughes’ four chief projectionist, W. L. Coleman, se 
million dollar production, “Hell's retary of the Local 
25 Years Ago—September 1930 Angels,” opened in New York City. This 
was the first motion picture made with 
@ An independent survey showed the 100% union workers 
following breakdown of theatres in the 
United States wired for sound: Pro 
ducer controlled Paramount-Publix, @ In a recent election conducted by the 
1013; Fox, 601; Warner Bros., 402; NLRB, the [ATSE, was chosen as the 
RKO, 119; Loew's, 117% Circuit thea collective bargaining agent for the pro 


LOCAL 855, NEW GLASGOW, N. S., RECEIVES IA CHARTER 


John A. Shuff, 8th 1A vice-president, present- 

ing @ portrait of the late Roger M. Kennedy 

to Detroit Local 199 on behalf of Jacob Gross 
whe donated the painting 


@ No mere lip service does William H 
Moran secretary and business repre 
sentative for Local 46, Fitchburg, Mase 
render to the cause of craft unionism 
His labors in behalf of his fellow work 
ers are many and seemingly never end 
ing, but he takes them all in stride 
In addition to his duties as an official of 


; Local we Mo ar hi ns 6 lead 4 ole ! 
1A charter is presented to the officials of the recently orgonized New Glasgow Local 855 eden — GING Soe 


by Hugh J. Sedgwick, Sth IA vice-president, who presided oat the installation ceremonies 
Pictured above, front row, left to right: Gerald Davis; Sedgwick; Thomes Dovis, Lb. 655 presi- Labor Union, of which he is president 
dent; James F. McGuire, business representative, and Robert Emmery, vice-president. Bock row and of the Massachuset's Federation of 
Gerald Phinney; Harold Holey, recording-secretary; John A. McGuire, and George McGrath, Labor, in which he was recently re 
treasurer. Local members Dougles F. Smith, financial-secretary, and Chorles Archibald, ore 

not shown here os they were unable to be present when the picture wos token (Continued on page 28) 


the activities of the Fitchburg Central 
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A Difference of Opinion on 


“Light-Collecting Speed” 


A NEW system to measure the ability of a projection lens to transmit light was 


recently announced. 


It depends on a rating known as “light-collecting speed,” 


which is obtained by dividing the diameter of the rear element of a lens by the dis- 


tance between the rear element and the film. 


According to Dr. John R. Miles, an 


optical design engineer who developed this system, the bigger the rear element used in 


the design of a projection lens, the more light it becomes possible to transmit 
increase in diameter. 

In one, Dr. Miles restates his ideas on light-collecting speed 
which were presented before last Spring's SMPTE Convention. 


if the other elements do not 
Two opinions follow. 


even 


In the second, Mark 


Stevens examines the light-collecting-*speed idea and takes the position that it is neither 
a valid nor a useful standard for measuring light transmission. 


By JOHN R. MILES 
Consultant, Projection Optics Co. 


HE NEW TERM “Light Collecting 

Speed” is a useful expression for 
rating a very important factor in the 
efficiency of theatre projection lenses 
previously difficult w specify. This ex- 
describes the ability of the 
lens to provide adequate illumination to 
the edge of the screen. 

Light collecting speed was defined in 
the author’s paper, presented to the re- 
cent SMPTE Convention in Chicago, and 
is simply equal to the distance of the 
rear element of the lens from the film, 
divided by the used diameter of the rear 
element. This is not an arbitrary defi- 
nition in any sense, because it is the 
only expression of this type yet defined 
which indicates the fall-off in illumina- 
tion for a particular lens, at the edge of 
the screen, 

It is unfortunate that light collecting 
speed should be confused by some with 
f number and 7 stops,* for there is no 
particular relationship between / num- 
ber and light collecting speed, nor is 
there any relationship between T stop 
and light collecting speed. 

Theatre projectors are in a special 
category, in which the lamp-house 
mirror, in practically all cases, controls 
the f number of the projector's optical 
system, Since the mirror is f:2 in near- 
ly all theatre projectors, the speed at 


pression 


which the projection lens functions is 
/:2, regardless of the basic f number of 
the lens. This, of course, assumes that 
the lens is /:2, or faster, and, for prac- 
tical purposes, we can assume that all 
modern projection lenses are faster than 
f:2. 

The fact is that the / number 
of projection was 


speed 
lenses made faster 


—_— 
i ei. ‘ i 





*A pi of and how 
they ore derived, plus «@ definition of T stop will 
be found early in the accompanying article by 
Mark Stevens. 


than {:2 in an attempt to improve the 
edge illumination on the screen, due to 
the simple observation that a larger lens 
will, by first analysis, pick up more 
light, and improve this edge illumina- 
tion. It should be carefully noted, how- 
ever, that this is not always the case. 
In fact, it is quite possible that a given 
/:1.7 lens, with a high T stop rating, will 
give less light on the edge and the cen- 
ter of the than another 
which has a speed of {:2 and a lower 
t stop rating. The cause for this seem- 
ing paradox is the projection mirror 
which is {:2. (When the faster mirrors 
of {:1.7 ete. are in common use, the same 
philosophy will apply at the next level 
of { numbers. ) 


screen lens 


How System Originated 


When the writer had the opportunity 
of selecting the type of basic lens de- 
hilux 
manufactured by Projection Optics Co., 
of Rochester, N. Y., he wanted to over- 
fall-off in illumination, in- 
sofar as it was possible. In doing so, he 
worked out a lens formula which has a 
rear element as large as the tube of the 
will allow, and 


sign for the new super lenses, 


come the 


projectors placed as 
close as possible to the film, still per- 
mitting the opening of the film gate on 
When 


new designs were ready, we used the 
term, “light collecting speed,” to de- 


all models of projectors. these 


scribe this accomplishment. 

In order to understand more fully this 
property of light collecting speed, let 
us consider a 4inch 
This lens is /:1.5, is made of six 
lenses, in which the rear lens element 
is 1 inch in diameter, and located at a 
distance of 144 inches from the film. 
The light coming from the mirror at the 
edge of the frame spreads out in a cone, 
so that approximately half of this edge 
light goes to the left, and half to the 
right of a line straight out from the 
edge of the film gate. Since the film 


projection lens. 


and 


INTERNATIONAL PROJECTIONIST 


gate is approximately 1 inch wide, and 
the rear element is 1 inch in diameter, 
it is obvious that more than half the 
light at the edge of the frame is lost. 
Now, let us take an /f:1.8 lens, with 
five elements, where the rear lens ele- 
ment is 1'/2 inches from the film, but the 
this 
now 11% inches. 


diameter of rear lens element is 
It can be seen easily 
that this rear element will pick up near- 
ly all the light coming from the mirror, 
actually 5/6 (83%) of the edge light, 
or a 66% gain in edge illumination all 
light The 
f number speed is of lesser value and 
the T stop rating is less, and yet the 


due to collecting speed. 


lens gives more light in the center be- 
cause of less glass (5 lenses instead of 
6), and far more light on the edge be- 
cause the light collecting speed is high 
(f:1, instead of f:1.5). 

It would that the 
amples should prove to anyone that the 
light collecting speed is a very valuable 


seem above ex- 


means for specifying the edge illumina- 
tion factor for theatre projection lenses, 
when used in a normal theatre. 


By MARK STEVENS 


DISAGREE entirely with the use 
made by Dr.. John A. Miles of his 
term, “light-collecting speed,” in rating 
the efficiency of projection lenses. After 
studying the paper on the subject pre- 
sented by Dr. Miles at the Spring Con- 
vention of the SMPTE and also reading 
the article by him published here, I still 
find the standard f system to be the only 
accurate and reliable means of judging 
the ability of a lens to transmit light. 
Every projector objective lens inter- 
cepts a light. 
Whether or not the cone picked up and 
utilized by the lens includes all of the 
light which emerges from the aperture 
depends. upon the size of the lens, its 
focal length, the size of the aperture, 
the size of the lamp mirror, and the dis- 
tance of the mirror from the aperture. 
The (larger) the 
mirror, the greater the * 


cone-shaped beam of 


“faster” lamp 
‘spreading out” 
of the cone of light emerging from the 
aperture—requiring, of course, a faster 
all of it. Now, the real 
‘speed,” or light-collecting power, of a 
lens is specified by its f-number rating. 

The f-rating of any image-forming 
lens is the focal length divided by the 
open diameter. 


lens to collect 


. 


The effective open diameter of a pro- 
jection lens may be greater or smaller 
than the actual diameter of any par- 
ticular element of the compound lens 
that depends upon the optical design 
of the lens, a matter of little concern to 
the average projectionist. The  im- 
portant point is that the f-speed of a 


projection lens specifies its light-collect- 
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ing efficiency. There is no other widely 
accepted specification for this property 
of a lens. 

A small amount of light may be ab- 
sorbed and wasted by a projection lens, 
especially if any of the individual lens- 
elements be thick, not 
together, or without anti-reflection coat- 
ings. 


cemented 


In such cases two different lenses 
of the same f-rating may not transmit 
and send to the screen equal amounts 
of light. One lens will give a slightly 
brighter picture than the other 
though both have the same /-speed. 

In order to specify the actual light- 
transmission properties of lenses, many 


even 


optical manufacturers divide their f-num- 
bers by the percentages of actual light- 
call the results “T- 
numbers.” A 7T-number is always slightly 
greater numerically than the f{-number 
of a lens because no lens can transmit 
more light than it Thus an 
{:2.4 lens which transmits 80% of the 
light it intercepts within normal work- 
ing angles is rated as 7:3. 


2.4 


transmission and 


receives. 


0.80 

The concept of f-numbers is extreme- 
ly simple in the case of single-element 
this number is 
found by dividing the focal length of 
the lens by its clear diameter. 


lenses. As we said, 
If a lens 
of 6 inches focus has a diameter of 3 
inches, its speed is f:2. 


Calculation of f-speeds is very com- 
plex in the case of compound lenses, as 


FIG. 1. interposition of « rear element for im- 
proved image definition does not necessarily 
effect the speed (f-rating) of a projection lens. 
The term “light-collecting speed” for the rear 
element alone is misleading. All ef ts of 
@ compound lens work together and must be 
considered as a unit. The upper half of this 
illustration is referred to in the accompanying 
article as 1A, and the lower holf as 18. 





the focal lengths and diameters of the 
individual lens-elements cannot be con- 
sidered separately without taking into 
account the distances separating them 
and even their thicknesses! This is why 
neither the f-number nor any so-called 
“light-collecting speed” can be specified 
on the basis of the diameter and work 
ing distance from the aperture of the 
rear element alone. 


Purpose of Rear Element 


make the clearer. 
Take a simple biconvex lens, such as the 
one shown in Fig. 1A 


to scale to have a speed of /:2. 


We can matter 
This is drawn 
Now 
suppose that the image on the screen is 
somewhat distorted with this lens. To 
correct these distortions we interpose a 
weak first 
lens and the film aperture, as in Fig. 1B 


meniscus lens between the 
We now have a compound (2-element) 
“front 
meniscus lens is the 


lens: the biconvex lens is the 
element” and the 
“rear element.” And it happens that 
the rear element is so near to the aper 
ture that, if it did all the work of form 
ing an image on the screen, it 


have a speed of f:1. 


would 
Ac tually, however, 
our meniscus lens is very weak and does 
little work other than 
recting” the action of the biconvex front 
element 


refractive “cor 
To specify this lens as hav 
ing a “light-collecting speed” of f:1 
would be scientifically false. 

True, the rear elements of real lenses 
actually perform a great deal of the 
image-forming work, but not all nor 
even half of it. The closer to the aper- 
ture they are, the less work they usually 
do; and they must also function in con- 
junction with a number of other lens- 
elements, one of which (in the case of a 
certain modern lens) is sufficiently con 
cave to counteract the positive refrac- 
tion of the rear element to a large ex 
tent as regards image formation on the 
screen! In such a case the front ele- 
ment does most of the work. 

Geometric speed 


(f-ratings), trans 


mission efhiciency (either as percent 
transmission or as a 7T-number rating), 
and actual performance on the screen 
are by far the most important things for 
the projectionist to think about in con 
neciion with lenses. An {:2 lens which 
is said to have an f:1 light-collecting 
speed is likely to be no faster and no 
more “light-gathering” in my 
than any other /:2 lens 


Furthermore, 


opinion 


the f-rating required of 


the projection lens for the brightest, 
illuminated pictures de 
speed of the 


This is not to say 


most uniformly 
pends upon the optical 
lamp optical system 
that the f-ratings of projection lens and 
lamp mirror or condenser should be the 
(the 
f-rating to 
speed). 


same lens should have a faster 


match a mirror of given 
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L ee 


_h\ Rear element 
of projection 
lens 


+ 





vilonsd 
light 











FIG. 2. Rays of light passing close te edges 
of aperture from opposite edge-cones of 
large (“fast”) mirror overshoot « lens which 
is too small (“slow”) te match the mirror op- 
tically. Result: vignetting and het spot. Most 
projection lenses, however, are undersize in 
relation to modern, fast lomp optics, making 
this diagram indicative of actual conditions. 


The geometric speed of any lamp 
mirror or condenser is an f-number ob 
tained by dividing the working distance 
by the diameter of the component. Thus 
a 16-inch mirror inches 
from the aperture has a virtual speed 


of {:2 


positioned 32 


$2 


16 
Now, the 


quired to 


speed of projection lens re 


match any mirror or con 
denser does not depend directly upon the 
f-rating of the mirror or condenser, but 
rather upon a complex geometric rela 
tionship in which the E. F. (equivalent 
focal length) of the projection lens and 
the diagonal of the aperture are among 
the included factors. To spare the 
reader a long and difficult discussion, 
we shall print the formula which 
gives the f-number of the lens needed 


to match the lamp optics 


Fm 


only 


bF a(F * m) 


In this formula a is the aperture 
diagonal (1 inch), b is the diameter of 
the mirror or is the ELF 


of the projection lens, and m is the dis 


‘ ondenser, F 


tance of the mirror or condenser to the 
aperture—all expressed in inches.* 

It should be kept in mind that, when 
projection lens and lamp optics are per 
fectly matched, the projection lens inter 
cepts and utilizes all of the light emerg 
ing from the aperture, lens absorption 
and reflection not being considered 


The 


correct for 


above formula, while absolutely 


single-element projection 


lenses, is also extremely accurate for 


actual lenses consisting of several lens 
—_—_—__ 


"A let, 4 4 


— 





exp of this formule and its 
mathematical derivetion mey be found in the 
October 1949 isewe of IP, beginning under the 
heeding “The Efficiency Retie”’ on page © 





elements mounted in a tube. It proves 
beyond doubt that projection lenses 
must be even faster than the most rapid 
of available lenses to match perfectly 
modern high-speed mirrors, 

In general, therefore, projection lenses 
are somewhat undersize in relation to 
the speed of the lamp optics. What hap- 
pens wher the lens is too small in diam- 
eter to match the lamp mirror? As 
Fig. 2 shows very clearly, many of the 
rays of light passing through the aper- 
ture close by the edges of the aperture 
miss the lens entirely (or, if picked up 
by the rear lens-element, they fall upon 
the inner surface of the lens tube and 
never reach the screen). 


Reason for Hotspot 


Light is wasted by the undersize lens, 
that much is clear. Something else 
equally important is also clear. The 
wasted light consists of rays which pass 
through the aperture close to its edges. 
As a result, the edge-areas of the pro- 
jected picture on the screen are less 
bright than the middle areas. The 
relatively brighter middle area is called 
a “hot spot,” while the fadeaway of 
light at the edges is called “vignetting.” 

Now let’s make our lenses bigger—so 
big that they pick up all of the light 
coming through the aperture and are 
perfectly matched to the lamp mirror. 
This expedient, so easy in imagination, 
is difheult in practice because many pro- 
jector mechanisms will not take bigger 
lenses. Fortunately, for the purpose of 
discussion, we can establish the same 
condition of perfect optical match by 
reducing the diameter of the mirror. 

We shall use a smaller lamp mirror. 
What happens to the vignetting effect 
now? As Fig. 3 demonstrates, it disap- 
pears because all the edge-rays are col- 
lected and sent to the screen by the lens. 
The lot spot is gone, and the picture, 
although not so bright as formerly, is 
more evenly illuminated. 

As mentioned before, the projection 
lens is a bit too “slow,” too small, to 
match the lamp optics in the great 
majority of actual Should the 
reverse condition prevail, however,—the 
lens being larger than necessary—pic- 
ture quality on the screen is not affected 
in any way. It looks just as it 
when lens and lamp optics are perfectly 
matched to one another, 


CASES, 


does 


In a case where the lens is actually 
oversize, all light coming through the 
aperture is intercepted by the lens; and 
because the cone of light has the smaller 
size, the lens is automatically “stopped 
down,” as photographers say. There 
will be a slight improvement in the 
depth-of-focus characteristics of the lens, 
and a possible slight increase in the 
clarity of the picture. The outer zones 
of many lenses usually do not function 

















FIG. 3. Reducing the diameter of the mirror 
reduces total illumination, but it also estab- 
lishes a condition of optical match with the 
projection lens. Note that the angles formed 
by the light-rays are smaller than in Fig. 2. 
Also note that the lens picks up all of the 
edge-rays, providing uniform illumination on 
the screen. 


quite as well as the middle zones; and 
when all the light goes through the 
middle zones, a clearer image on the 
screen may be expected. The picture 
will be considerably less bright, how- 
ever. 

Now even though the biggest lamp 
mirrors and condensers are somewhat 
too fast to permit perfect matching with 
the projection lens—speeds of from {:2.0 
to {:1.5 in the case of most modern 
lenses—are we to assume that the aver- 
age projector optical system is unsatis- 
factory? By no means! 


Edge Zones Are Dim 


As a matter of fact, the edge zones of 
the cone of light emerging from the 
projector 


aperture are not nearly so 


bright as the central rays. If the lens 
fails to pick up and send to the screen 
all of the outermost rays, the actual loss 
of light is very much smaller than or 
purely geometric considerations would 
have us believe. Consequently, vignet- 
ting and hot-spot effects are not appre- 
ciable with even the biggest and most 
powerful lamp mirrors.** 

The quality of motion-picture projec- 
tion has improved vastly since the ad- 
vent of more powerful arc-lamps and 
faster. coated lenses of advanced design. 
Projectionists need have no fear of using 
lamps with the largest-sized mirrors or 
condensing lenses, and, naturally, the 
most rapid projection lenses should be 
used in conjunction with them. 

Modern projection 
have no peers. 
may be as good as American lenses, but 
none is better than, for example, the 
Snaplite and Super Snaplite lenses of 
unsurpassed quality made by Kollmor- 
gen, the excellent Hilux and revolution- 
ary Super Hilux series produced by Pro- 
jection Optics, the well-known and ad- 
mirable Cinephor and Super Cinephor 
lenses manufactured by Bausch & Lomb, 
and the superb Cinema Raptars made 
by Wollensak. The speeds (light-col- 
lecting powers) of all these admirable 
lenses are rated by f-numbers. 


American lenses 


Certain foreign lenses 


must guerd ageinst vignetting ef- 
of the projected beam of 





TESMA Show to Spotlight New Equipment 


A close-up view of the VistaVision 
horizontal projector will be one of the 


features of the combined convention of 
the Theatre Equipment and Supply 
Manufacturers Association and the Al- 
lied States exhibitor group, opening on 
November 6 at the Morrison Hotel in 
Chicago. 

In addition, a double-frame Vista- 
Vision print of a forthcoming Paramount 
feature will be shown at the State Lake 
Theatre for attending the 


those con- 


vention. A horizontal projector will be 
on display at the Projector 


floor. 


Century 
Corp. booth on the convention 
If the equipment is ready in 
for the show, there will also be a dis- 
play of the Cine Miracle 
This similar to 
except that it is operated by means of 
three 


time 
new process. 
system is Cinerama 
located in 
rather 
theatre. 
will be a portable wide-screen Tv pro- 
jector capable of producing a 20-foot- 
wide picture. It can be plugged into 
a 120-volt circuit. 

A theatre 


projectors 
booth 
points in a 


one pro- 
different 
Also on display 


jection than at 


equipment and new-proc- 
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forum, to be headed by Larry 
Davee, of the Century Projector Corp., 
will be another important event at the 
convention. 


esses 


A partial list of the theatre equip- 
ment manufacturers who will exhibit 
at the convention is as follows: Altec 
Lansing Corp., Ampex Corp., C. 5S. 
Ashcraft Mfg. Corp., Automatic Devices, 
Ballantyne Co., Bausch & Lomb., Cen- 
tury Projector Corp., Continental Elec- 
tric Corp.. DAWO Corp., Drive-in 
Theatre Mfg. Co., Eprad Corp., Walter 
Futter Co., Goldberg  Bros., 
Corp., Heyer-Schultz Co., 
Projector Corp., Kneisley Electric Co., 
Kollmorgen Ma- 
chine Works, Lorraine Carbons, Motio- 


Gordos 
International 
Optical Co., LaVezzi 
graph, Inc., National Carbon Co., Na- 
tional Theatre Supply, Neumade Prod- 
Paromel 
Electronics Corp., Projection Optics, 
Radiant Mfg. Co., Radio Corp. of Amer- 
ica, J. E. Robin Co., 
Corp., Strong Electric Corp., Superior 
Electric Co., Wenzel Projector 
and Wollensak Optical Co. 


ucts Corp., Norpat Sales, 


Raytone Screen 


Corp. 
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The Focusing Problem 
To the Editor of IP: 


I consider it just about impossible 
to focus present-day film and would like 
to add my emphatic support to the Month- 
ly Chat and the letter by Robert A. 
Mitchel which appeared in the August 
issue of IP. 

The lens mounts on our projectors are 
marked, and the focus is written down 
when we run a picture. This works out 
fine until you run the picture a second 
time. The old setting turns out to be use- 
less. You need a different one. 

Comes the end of the reel, the second 
lamp is lit with a slight increase in am- 
perage—the focus changes again. A splice 
that comes through with a little difference 
in focus can make it 
to refocus. 


necessary for you 

On top of that we have constant drifting 
of the film in and out of focus, Try to 
keep a picture sharp under these condi- 
tions. Mostly, our prints are 
they still weave in and out of focus. 
When we run a slightly used, warped 
print, the situation is hopeless. 

Each run of a picture, with the differ- 
ences in density of the film between in- 
door and outdoor scenes, make this warp- 
I'd like to see this fellow, 
Connor, who wrote the complaining letter 
published in your August issue, find some 
way to keep up with conditions like these. 


P. A. Wuts 


new, but 


ing worse. 


Decatur, Ill. 


Epirror’s COMMENT: 
It's probably 
tionists by now that the precision of a 


Here we go again! 
obvious to most projec 
great deal of equipment now in projec- 
tion rooms, and most of the camera and 
leboratory 


being used in 


Hollywood is not up to the 


equipment 
demands 
made by the tremendous magnification 
of the film image on big, wide screens 

The projectionist is forced to take a 
film 
start with, and project it at high amper 
ages which are almost certain to buckle 
the film and keep it flapping in and out 
Plus that, he is stuck with 
the shallow depth-of-focus of the short 
focus which the 


tiny image, not sharp enough to 


of fo« us 


lenses wide acreen 


makes necessary 

Presently available aids in coping with 
the focus problem concentrate on re 
They filters 
water-cooled gates and air 
jets blasted at the 


the aperture 


ducing heat include heat 
air blowers, 
film as it goes by 
None of these alone are a 
complete or final answer to the problem 
The closest thing to an answer has to 
come from the projectionist himself. He 


has to keep focusing, focusing all the 
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and that’s not so easy when you 
think of his other duties 


projectionists 


time 
Conscientious 
should be complimented 


ou the patience now required to get 


anything like a good picture on the 


screen in a great many theatres 


Understandable Confusion 
To the Editor of IP: 


I have read several articles in IP and 
in other magazines on the new Todd-AO 
Some of these say that the Todd 
process will be made on 65-mm film, and 
others say that it will be made on 70-mm 
film. I would appreciate it if you could 
give the correct information on this mat- 
ter. 


process. 


THORNTON Mortensen 


San Bernardino, Calif. 


Eviron’s Rerty: The reason for your 
confusion on this point is that you may 
not have read the articles in question 
enough. However, the subject is, 
very nature, Both 
65-mm and 70-mm film are used in the 
Todd AO process; 
camera and 70-mm prints are made for 
The size of the film 


same on the 


closely 
by its confusing. 
65-mm is used in the 


theatre projection 


image remains the print 
but the print has extra area to hold the 
numerous sound tracks used in the Todd- 


AO stereophonic sound setup. 


More on the Jackson Intermittent 


Last month IP carried a most inter 
esting letter from Jose M. Ruiz, of Santa 
Clara, Cuba, commenting on the article. 
“A 60-Degree Intermittent 
by J. G. 
which was published in our 
The story 


geneva 


VM ovement,” 
Jackson, of Vancouver, Canada. 
February 
issue concerned an oscillat 


ing-cam movement designed to 


provide the extremely fast pulldown 


ratio of 5 to 1, thereby making possible 
flickerless 


For the bhenetit ol these 


practically projection 

projectionists 
interested in 
add the following 


Ruiz’s letter by J. G 


projector dé sien ide as we 
comment on Vr 


Jackson and by IP 


To the Editor of IP 

Mr. Ruiz’. 
furthering the discussion of this 
ing subject. He believes this 
to be rather complex for 
appears that the 


letter was most weleome in 
intrigu 
intermittent 
projection. It 
American manufacturers 
terd to agree with him purely from a cost 
They do not 


aces from a 


viewpoint deny ite advant 


mechanical standpoint, but 
think the advantages war 


dded cost of this 


they do not 
rant the equipment 


About IP’s comment on the application 
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to l6mm: During years of research, I 
gave serious thought to this application 
and have notes and drawings relating to 
m &§ Ruiz, that 


the 4tooth sprocket was too small to be 


considered, as does Mr. 


practical. | considered also the use of a 
8-tooth 
but the calculations proved that the move- 


6tooth as well as an sprocket, 
ment speed obtained with the extra star 
slots was too slow. 

With an S-slot star, the resultant speed 
Mrs. Ruiz 


points out, but works out to the equiva- 


would not be 135 degrees, as 
lent of a 90-degree movement due to the 
extra cam speed. The resultant speed is 
two-thirds of the star to cam ratio, hence 
two-thirds of 135 is 90 


cations two-thirds of 90 is 60, hence the 


As in my «pecifi- 
60-degree movement 

My notes suggested the use of 2-1 re 
duction gears between star and sprocket 
Ruiz. In this 
there probably would be some back-lash 


as suggested by Mr case 


gears and I suggested the use 
of a spring damping device to eliminate 
this fault. A spring damping unit is used 
by G Precision in their l6-mm 
projector to back 
sprocket. They do not use a geneva move- 


between 


reral 
stop lash in the 
ment, but they do use a damping unit, I 
refer to an article by G. T. Lorance in 
the Journal of the SMPTE, February, 1950. 
IP is stating that this 
ment is adaptable to 16-mm. However, I 
must admit that extra gearing adds still 
manufactured 


correct in move 


further to the cost, 

About 
First I would like to refer to two excel 
lent articles which were 
termittent movements in 1950 
IP for March 1950, by A. ¢ 
Schroeder, and the second in the Ideal 
Kinema (England), April 1950 by R 
Howard Cricks. Both of learned 
gentlemen pointed out that the cam pin 


the eccentric star intermittent. 


printed on in- 
The first 


was in 


these 


must enter the star slot tangentially and 
knocking 
slot. A star that 
nnot avoid 


leave the same way to avoid 


against the side of the 
employs non-radical slots 
thie fault. It that the 
star intermittent was of thie nature 


J. G. JACKSON 


Canada 


appears eccentric 


Vancouver, BA 
Eprron’s Comment: Mr. Ruiz’s remarks 
are both intelligent and constructive, A 


l6-mm 


small 


t-tooth intermittent sprocket for 


projectors is certainly muc h too 
for efficient transport of the film 
Our opinion is that the Jackson move 
ment would lend itself admirably to the 
Rslotted star suggested by Mr. Ruiz 
With the effect 


engagement of the cam pin with the 


oscillations timed to 


lote once every two revolutions of the 


um. the 135-cde gree tar-and-cam system 


eflective 


pulldown of 
1/3 


would have an 


67 degree i pulldown ratio of 


~f of cam accelerators sl ‘ re sults 


aervice able T apid pulldown geneva 


novements when starwheels having more 


in 4 alot ure involved The inter 


position of reduction ge s between the 


(Continued on page 27) 





RCA Providing ‘Mixer’ for Magnetic Sound 
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Schematic showing principle of RCA “mixer” fer multiple tracks. 








NE of the largest and newest drive- 

ins to be erected on the West 
Coast, “The Big Sky,” at Chula Vista, 
Calif., was recently equipped with an 
RCA sound system that provides for the 
mixing of the four CinemaScope mag- 
netic tracks into a single sound channel 
for broadcast over approximately 2,000 
speakers when the theatre is filled to 
capacity. 

Reproducers of this type are now 
being installed at many drive-ins that 
desire to take advantage of the quality 
and greater availability of magnetic 
CinemaScope prints, They are also at- 
tracting considerable interest from in- 
door theatre owners who wish to use 
the magnetic prints, but are reluctant to 
spend the money required for a com- 
plete 4-channel installation. 

The “mixer” section of the RCA sound 
system installed at “The Big Sky” is 
best described in the rough schematic 
accompanying this article. The illus- 
tration shows the PG-932 adaption kit 
for use with existing optical reproduc- 
tion systems, 


Stereo System Available 


The PG-932 has facilities for mount- 
ing only one magnetic preamplifier and 
is for use wkere there is no intention to 
later expand into full stereophonic 
sound with four complete amplifier and 
loudspeaker channels. Another unit, 
the PG-391-A can mount up to four 
magnetic preamplifiers and is intended 
for those installations which may later 
desire to expand into a full stereophonic 
system, 

The principle on which the adapter 
kit works is simple. As can be seen 
from the schematic, it is necessary only 
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to series-parallel the four pickups of 
each magnetic head into a single pre- 
amplifier and then feed the composite 
signal into the existing amplifier sys- 
tem. While the stereophonic effect is 
lost in this process, the method is prac- 
tical and the results are said to be 
surprisingly good. 

The PG-392 kit consists of a 1736-B 
control unit which houses a two-stage 
magnetic preamplifier utilizing a dual 


triode. The combined signal is fed .to 
the input of the magnetic preamplifier 
through a changeover switch located at 
the lower right hand side of the cabinet. 
An extension rod and auxiliary lever is 
provided for extending the changeover 
control to the second projector. The 
output of the magnetic preamplifier is 
muted during changeover by means of 
separate contactors on the changeover 
switch. 


Power Supply 


Filament and plate power for the pre- 
amplifier is supplied by the MI-9518-A 
filament power supply and the MI-9519 
plate power supply. These two power 
supplies have sufficient capacity to 
power four MI-9268 preamplifiers. 

An optical-magnetic switch located 
on the upper left hand side of the 
cabinet selects either the output of the 
MI-9268 preamplifier or the output of 
the photocell and connects it to the in- 
put of the existing sound system. A 
transformer is also provided in the 
cabinet so that the output of the MI- 
9268 preamplifier or the photocell may 
be connected to a sound system having 
either high or low impedance input. 

The PG-391-A kit is essentially similar 
to the first kit except that it contains 
facilities for mounting extra preampli- 
fiers for stereophonic sound whenever 
desired. It has a three-gang volume 
control, and a separate volume control 
for the fourth or effects track that can 
be used when needed. 





Kodak Scientist Speeds Design of Fine Lenses 


An Eastman Kodak scientist, Dr. Max 
Herzberger, has been credited with de- 
veloping a new procedure for lens de- 
sign which eliminates the need for most 
of the lengthy mathematical calculations 
usually required in the making of fine 
lenses for photography and projection. 

This scientific shortcut is essentially 
a way of analyzing the optical image and 
considering it as a superimposition, or 
placing one over the other, of five simple 
types of images. Each of these images 
represents one of the five simple types 
of possible image errors usually found 
in a lens. From this relatively simple 
analysis, Dr. Herzberger has been able 
to determine the design of lenses which 
solve the most difficult optical problems. 

Until now, lens designers, using com- 
puting machines, have laboriously traced 
rays of light through a lens system dur- 
ing the design stage. The new method 
reduces the job to the tracing of only 
nine rays, yet by applying Dr. Herz- 
berger’s mathematical formulas to this 
information, it becomes equivalent to 
the information obtained by tracing as 
much as 1,000 rays. 

To achieve his quick and complete 
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analysis, something sought by scientists 
during a century of optics research, Dr. 
Herzberger first learned how to classify 
image errors for full aperture and for 
an extended field. These types of errors 
describe the degrees of symmetry or 
asymmetry in the image. They also 
describe the amount of deviation in all 
directions. The method permits the de- 
signer to visualize how the errors are 
balanced in a given system and thus 
guides the designer in his aim to obtain a 
better lens. 

The reliability of the new method was 


‘checked by use of micro-photographs of 


tiny points of light as affected by various 
degrees of the five types of error re- 
ferred to above. The tremendously en- 
larged photos proved the accuracy of 
the mathematics for cancelling out and 
combining for the best image. 

Dr. Herzberger has long been known 
for his studies in geometrical optics and 
related research. In the 1920's and early 
30’s he held important design posts with 
the famous Leitz and Zeiss companies in 
Germany. He came to America in .1935 
and continued his scientific career at 
the Kodak Research Labatories. 
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OBITUARIES 








Harry Etrert, 65, veteran member of Local 
164, Milwaukee, Wis., died July 18 after a 
lingering illness. He joined the Milwaukee 
Local in April, 1912, and for the past 22 
years worked in the projection room of the 
Oriental Theatre there. Shortly before his 
death, Eifert retired under the Local's pen- 
sion and disability plan. Survivers are his 
wife, a son, his father, and three brothers. 
The son, Harold, is a member of Local 164. 


Avsert A. Dupin, 65, member of Philadel- 
phia Local 307, died recently. He held 
membership in Local 307 since April, 1917, 
and worked at the Arcadia Theatre in 
Philadelphia for 25 years. He served in 
World War. |. He is survived by his wife. 


Donato Lewis, Sr., and Froyp A. Pumrorp, 
members of Detroit Local 199, succumbed 
to heart attacks within ten days of each 
other. Lewis, 60, was stricken August 3, 
and Pumford, 51, died on August 13. 


Micuaet J. Ostrowski, 74, member of 
Buffalo Local 233 since 1911, died July 22 
last. A charter member of the Local, Mike 
Ostrowski was well-known in projectionist 
circles having worked in a number of thea- 
tres in the Buffalo area until his retirement 
three years ago. He served the Local in 
various official capacities and at the time 
of his death held the office of vice-president. 
He is survived by his wife, three sons who 
are also members of the Buffalo Local, three 
daughters, 12 grandchildren 


Josern D. Basson, 66, IA representative, 
died September 7 after a long illness. He 
started his career in the entertainment field 
back in 1908 when he worked as a motion 
picture projectionist at the Savin Rock 
amusement park near New Haven, Conn. 
During the next few years he worked at 
nickelodeons in New York City, where he 
helped organize and became the first presi- 
dent of Local 306, now one of the largest 
Locals in the Alliance. 

Basson was appointed IA representative 
by President Walsh in 1942 and worked out 
of the General Office in New York City, 
taking an important part in negotiations on 
behalf of film exchange employes and front 
ofthe-house theatre employes throughout 
the country. He was also active in organ- 
izing Ty technicians. 

Survivors are his wife, a daughter, and 
two grandchildren. 





Todd AO Projectors Ready 

Todd AO now has sufficient 70-mm 
projection equipment ready at its South- 
bridge, Mass., plant to equip 25 
theatres. The stockpile is said to in 
clude replacement machines and spare 
parts. Todd AO projectors are built 


by the Philips company in Holland. | 


They will be used for the first time 
when the film, “Oklahoma,” receives its 
premiere in New York and Los Angeles 
sometime next month. 











SUPER SNAPLITE 


f/1.7 


and 
SUPER SNAPLITE 


f/1.7X 


(True speed of {/1.7 in all sizes 
where fast lenses are needed) 


NOW ... FINER LENSES FOR 
FINER MOTION PICTURES 


From Kollmorgen . . . the newest, fastest projection 
lenses you can buy. To give you the brightest, clearest, 
sharpest, most uniform picture you have ever seen 

on your screen. For better Boxoffice, better patron 
satisfaction, better all around filming, try the SUPER 
SNAPLITE £/1.7. Where lens mount interferes and 
vignetting is a problem, try the SUPER SNAPLITE {/1.7X., 
True speed of f/1.7 in focal lengths from 2 inches 
through 4 inches in V4 inch steps. Ask your Theatre 
Supply Dealer about these fine lenses. For more 
information ask your dealer or write for Bulletin 222 


KOLLMORGE 


Plant: 347 King Street . 
Northampton, Massachusetts Cor POR ATION 


NEW YORK OFFICE 30 CHURCH STREET, NEW YORK 7, N. Y 
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Are You Listening ? 


Just What Is Sound? 


Arguments generated by the current interest in 
high-quality sound reproduction often bring into 
use unfamiliar terms. Following are some defini- 
tions, provided by the American Standards Asso- 
ciation, which explain terms that many projec- 
tionists may be hearing for the first time. 


Pircu. Pitch is that attribute of auditory sensation in 
terms of which sounds may be ordered on a scale extending 
from low to high, such as a musical scale. Pitch depends 
primarily upon the frequency of the sound stimulus, but 
it also depends upon the sound pressure and wave-form 
of the stimulus. 

The pitch of a sound may be described by the frequency 
of that simple tone, having a specified sound pressure or 
loudness level which seems to the average normal ear to 
produce the same pitch. The mel is a commonly used unit 
of pitch, It is so defined that a pitch of 1000 mels results 
from a simple tone-frequency of 1000 cycles per second, 40 
db above the normal threshold of audibility. 

Loupness: Loudness is the intensity attribute of an 
auditory sensation, in terms of which sounds may be had on 
a scale extending from soft to loud. Loudness depends 
primarily upon the sound pressure of the stimulus; but 
it also depends upon the frequency and wave-form of the 
stimulus. 


Related Sound-Pressure Values 


Loupness Contours: Loudness contours are curves 
which show the related values of sound pressure level and 
frequency required to produce a given loudness sensation 
for the typical listener. 


{[Nore: Aural acuity curve drops off with advancing age, 
particularly after the age of 45.] 


Turesnoty or Avupiminiry (Threshold of Detectability). 
The threshold of audibility for a specified signal is the 
minimum effective sound pressure of the signal that is 
capable of evoking an auditory sensation in one-half of 
a number of trials. The characteristics of the signal, the 
manner in which it is presented to the listener, and the 
point at which the sound pressure is measured must be 
specified. : 

Noamat Turesnoip or Aupisimiry: The normal thresh- 
old of audibility at a given frequency is the model value 
of the minimum sound pressures at entrance to the ear 
canal which produce an auditory sensation in a large 
number of normal ears of individuals between 18 and 30 
years of age. 


Turesnotp or Feretinc (Or Discomfort, Tickle, or 
Pain): The threshold of feeling (or discomfort, tickle, or 
pain) for a specified signal is the minimum effective sound 
pressure of that signal which (in one-half of the number of 
tests) will stimulate the ear to a point at which there is the 
sensation of feeling (or discomfort, tickle, or pain). Char- 
acteristics of the signal and the measuring technique must 
be specified in every case. 

Heaninc: The per cent hearing at any given frequency 
is 100 minus the per cent hearing loss at that frequency. 


ArticuLaTiON AND InTeLuicieitity: “Per cent articula- 

tion” or “per cent intelligibility” is the percentage of the 
speech units spoken by a talker or talkers that are under- 
stood correctly by a listener or listeners. 
Note: The “per cent articulation” or “per cent intelligibility” 
is a property of the entire communication system: talker, trans- 
mission equipment or medium, and listener. Even when at- 
tention is focused upon one component of the system (e.g., 
the intelligibility of a talker, the articulation of a radio receiver) 
the other components of the system should be specified. 


INSTANTANEOUS SpeEcH Power: The instantaneous speech 
power is the rate at which sound energy is being radiated by 
a speech source at any given instant. 


Norma Turesnoin or Feetinc: The normal threshold 
of feeling is the accepted value of the threshold of tickle 
based on measurements on a large number of normal ears 
of individuals between 18 and 30 years of age. 


Auditory-Sensation Area 


A. Auditory sensation area is the region ‘enclosed by 
the curves defining the threshold of feeling and the thres- 
hold of audibility as functions of frequency. 


B. Auditory sensation area is the part of the brain 
(temporal lobe of the cortex) which is responsive to 
auditory stimuli (sound). 


Leve. Asove Turesnoip (Sensation Level): The level 
above threshold of a sound is the pressure level of the 
sound in decibels above its threshold of hearing for the 
individual observer. 


Ai-Conpuction: Air conduction is the process by which 
sound is conducted through the air in the outer ear canal. 


Bone-Conpuction: Bone-conduction is the process by 
which sound is conducted to the inner ear through the 
cranial bones. 


Hearinc Loss (Deafness): The hearing loss of an ear at 
a specified frequency is the ratio, expressed in decibels, of 
the threshold of hearing for that ear to the normal 
threshold. 


Averace Speecn Power: The average speech power for 
any given time interval is the average value of the in- 
stantaneous speech power over that interval. 


Music Terminology 


Tone: A. A tone is a sound-sensation having pitch. B 
A tone is a sound-wave capable of exciting an auditory- 
sensation having pitch. C. A tone is e larger successive 


interval in a major scale. 


Simpce Tone: A. A simple tone is a sound-sensation 
characterized by its singleness of pitch. B. A simple tone is 
a sound-wave, the instantaneous sound pressure of which 
is a simple sinusoidal function of the time. 


Comp.ex Tone: A. A complex tone is a sound-sensation 
characterized by more than one pitch. B. A complex tone 
is a sound-wave produced by the combination of simple 
sinusoidal components of different frequencies. 


FUNDAMENTAL Tone: A. The fundamental tone is the 
component tone of lowest pitch in a complex tone. B. 
The fundamental tone is the component of lowest frequency 
in a complex tone. 


Overtone: A. An overtone is a component of a complex 
tone having a pitch higher than that of the fundamental 
pitch. B. An overtone is a physical component of a com- 
plex sound having a frequency higher than that of the 
basic frequency. 
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PERSONAL NOTES 








J. A. Cups, for many years a sound 
engineering expert with the Altec Serv- 
ice Corp., has been appointed technical 
supervisor for Todd-AO. Childs now 
divides his time between the Motion Pic- 
ture Products Division of the American 
Optical Co., in Southbridge, Mass., and 
the Rivoli Theatre in New York City, 
where he is supervising the installation 
of the projection and sound equipment 
for the premiere next month of the film, 
“Oklahoma,” in the Todd-AO process. 
* * * 

Wartace Bucner has been appointed 
sales promotion manager of the Radiant 
Mfg. Corp., Chicago, manufacturer of 
screens for motion picture theatres. 

Also appointed by Radiant are Georce 
BAUMANN, as advertising manager and 


New Radiant Screen execs: Left to right, 
Wallace Bucher, George Baumann, and Mer- 
rill Notker. 


Merritt NATKER, as assistant advertis- 
ing manager. Baumann was formerly 
advertising manager of the Autopoint 
Co., a division of the Cory Corp., 
Chicago, and Natker was formerly an ad- 
vertising agency account representative. 
* * . 
E. S. Greece, president of the Westrex 
Corp., is back in New York after visit- 
ing company offices in Japan, Philip- 
pines, Hong Kong, Thailand, Indonesia, 
Singapore, Ceylon, India, Pakistan, Italy, 
and France. He also visited Afghanistan, 
Turkey and Greece, and presided over 
a conference of subsidiary company 
managers held May 30 in Bangkok. 





LETTERS TO THE EDITOR 
(Continued from page 23) 


star and sprocket shafis is not too 
popular with many engineers, however, 
because of the likelihood of introducing 
registration errors 

Mr. Ruiz’s remarkably thorough 
knowledge of a wide variety of pro 
jectors is evident from his letter. The 
Philips EL-5000 soundfilm projector 
however, employs a grooved disk move 
ment and a _  12-tooth intermittent 
sprocket. This movement is very reli 
able and quiet in operation, and it com- 
bines the sturdiness and long life of the 
geneva movement with the accuracy and 
short-shift period (5 to 1 ratio) of the 
claw movement 
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Your SIMPLEX Projector Mechanism repre- 
sents a priceless investment. You bought it 
after long, careful study because you rec- 
ognized it as the finest projector on the 


market. 


Don’t take chances with such an investment 
— the very success of your theatre depends 
upon its performance! When spare parts are 
necessary, insist on the best — insist on 
SIMPLEX parts! 


From the smallest stud pin to the largest gear 
cover, every part is made with the same 
precision and skill as the mechanism itself. 
By using only SIMPLEX parts, you can be 
certain of maintaining the high quality of 
performance that has made SIMPLEX the 


world’s foremost projector mechanism! 


Genuine SIMPLEX parts are available only 


Vour Guarantee 


of Consistent Quality and Outstanding Service 
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SMPTE LAKE PLACID MEET 


The continually increasing import- 
ance of color motion pictures will be 
the theme of the 78th Convention of 
the Society of Motion Picture and Tele- 
vision Engineers, to be held at the Lake 
Placid Club, Essex County, New York, 
from October 3 to 7. 

The program committee has arranged 
for ten or more technical sessions deal- 
ing with color materials and their uses, 
high-speed photography and educational 
Tv. In order that those attending may 
hear diverse opinions on these subjects, 
five of the technical sessions will be 
conducted as panel discussions or 
symposia. 

One of these panel discussions will 
be on the large screen. It will cover 
mechanical design, subtended screen 
angle, picture information, and optics of 
projection, 

The annual awards session will be 
held on Tuesday; October 4. Winners 
of the Society's Progress, Sarnoff, Warn- 
er and Journal awards for 1955 will be 
introduced and presented with medals 
and citations. 





$3.60 Top for “Oklahoma” 
Todd-AO is 


Cinerama 


following the lead of 
in setting steep admission 


for want of an Altec service man, 


for want of sound, 


A ticket to “Oklahoma.” when 
it opens next month at New York’s 
Rivoli Theatre, will cost $3.60 on eve- 
nings and weekends. The $3.60 top is 
standard for Cinerama in New York. 


prices. 





IN THE SPOTLIGHT 
(Continued from page 19) 


elected vice-president and member of 
the executive board. 

Although he is only 53 years old, 
Moran has been a member of the IA for 
the past 31 years. He was elected a 
trustee of Local 86 in January 1925, and 
in 1926 served as vice-president. In 
1927 he was elected president of the 
Lacal, a post he held for the next 12 
years. He was financial-secretary and 
treasurer from 1940 to 1944, and since 
1945 Moran has served in his present 
office as secretary and business repre- 
sentative of Local 86. He has repre- 
sented his Local at IA conventions for 
the past six years and was elected a 


YOUR BEST BUY 
U. S. SAVINGS BONDS 


the sound was lost 
ig the show was lost 


for want of a show XeLos€°)} the audience was lost 


. bl “<== 


for want of an audience, the receipts / 7 a i ons lost 


All for want of 
an ALTEC service man! 


Don't let this happen to you. 
Protect your patrons and your profits 
with an ALTEC SERVICE contract! 


16) SIXTH AVENUE + WEW YORK 13, 8.7. 


SPECIALISTS IN MOTION PICTURE SOUND 
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delegate to the 1956—convention. 
Moran’s latest assignment is his ap- 
pointment to the public relations com- 


_ mittee of the Burbank Hospital in Fitch- 


burg. While serving on this committee, 
he was instrumental in reducing the 
hours for nurses and office employes 
from 44 to 40 hours per week with no 
reduction in pay. A feather in Moran's 
cap is his recent election as an incorpo- 
rator of the Fitchburg Savings Bank, no 
mean achievement for a union man. 





TECHNICIANS TAKE OVER 


(Continued from page 17) 


that everything audible is finished. 
Dramatic reality is given life, balance 
between dialogue and music is estab- 
lished and even quality is 
changed when deemed necessary in 
order to be more pleasant, or better 
suited to a particular characterization. 


voice 


The amount of complex equipment 
that goes into this process is stagger- 
ing. Great batteries of re-recording 
machines and recorders roll in a 
room adjacent to the stage. On the 
huge console panel the sound mixers 
use a myriad of controls, from a 
wonderful device called a graphic 
equalizer that makes balance easily 
visible as well as audible, to the three 
controls that follow the stereophonic 
voices, and the controls for the fourth 
or surround track. No detail is over- 
looked or passed over; perfection is 
the only standard these men will settle 
for. 

The final recordings are made on 
the three stereophonic tracks and 
then the whole is run again and it is 
decided what is to go on the fourth 
track. This done, the final four-track 
recordings are made. 

When both the picture and the four- 
track sound are finished, the next 
thing that is done is to manufacture a 
“protective master” (the negative has 
been cut to match the positive and 
protective master made by the optical 
department). This is kept at the studio 
and the picture negative sent to De- 
luxe Lab in New York where an 
answer print is made and immediately 
shipped to the studio. Here it is striped 
for magnetic sound by Henry Gold- 
farb and his crew at the studio’s West- 
ern Avenue Lab and sound printed. 
This finished print is run for Mr. 
Zanuck, the producer and the direc- 
tor. Their final OK sets the New York 
lab in motion making release prints, 
and within two weeks the picture is 
in the theatres. 
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BOOK REVIEW 








TuHeory or Lenses, by E. W. H. Selwyn, 
The Institute of Physics, 47 Belgrave 
Square, London, S. W. L, 62 pages 
5 Shillings. 

This compact little book is one of a 
series intended for general reading by 
students of physics on a college level 
It manages to compress a great deal of 
information into a small space, and also 
has the added virtue of using a minimum 
of mathematics and a great deal of il- 
lustration. It is divided into four 
chapters concerned with the basic theory 
of light and lenses, and with methods of 
solving the various problems created by 
color distortion and aberrations. It is 
recommended to those who already have 
some knowledge of optics and math, and 
desire a compact yet reasonably 
thorough source of advanced informa 
tion 





ANAMORPHOTIC SYSTEMS 
(Continued from page 15) 


similar principle to the cylindrical system. 

The collective lens is replaced by a col- 
lective concave mirror and the dispersive 
lens by a dispersive convex mirror. The 


conditions of focal lengths and separation. 


of components are the same as for lens sys- 
tems, but the obstruction of one mirror by 
the other has to be avoided by inclining the 
mirror surfaces at 45° to the projector axis 
in the vertical plane. This vertical dis- 
placement of the emerging beam introduces 
mechanical difficulties in some projectors, 
especially when using short focal length 
lenses 

The correction of aberration is achieved 
by the use of mirror surfaces whose sections 
are not circular. This presents further 
difficulties in the design and manufacture 
of mirror systems. This system is just as 
incapable of providing, in any practicable 
form, variable expansion ratio as the cylin 
drical type. 

On the question of restoring distortion due 
to curved screens and projector angle, that 
applies to all anamorphotic systems. The 
inclination of the anamorphotic attachment 
with respect to the axis of the lens does have 
the effect of curving horizontal lines on the 
screen, but it is only an approximate cor 
rection, and other errors are still present 

Mr. GuNN Assuming one has the best 
optical equipment available, and leaving 
aside any desire to imitate Cinerama, for 
example, and questions of screen reflectancy, 
is there anything to be said in favor of 
using the curved streen, purely from the op 
tical point of view? 

Mr. Cook: The only thing in its favor 
is the polar curve of reflection from the 
screen. We have had a spasm of 3-D pro- 
jection which has required the use of metal- 
lic screens with high reflectivity. The diffi- 
culty is that if you have a flat screen with 


Clark Gable and Jane Russell in “The Tall Men,” 20th 
Century-Fox CinemaScope production 


APPEAL 


that brings 
"ern back! 


PERFECT-PICTURE 


Bausch & Lomb 


Super Cinephor 
Projection Lenses 


It's how well they see that determines 
how much they'll enjoy the movies you 
show ... how often they'll come back to 
your theatre. Insure repeat patronage 
with today’s clearest, brightest full-screen 
views. Don't take chances. Insist on the 
B&L Perfect-Picture Pair, Complete 

line for all projectors... for theatres and 
drive-ins...for Wide Screen, 


CinemaScope, SuperScope 
Bausch & Lomb 
CinemaScope 
Projection Lenses 


SEE THE BiG DIFFERENCE! 
e*-* FREE DEMONSTRATION ! Academy Honorary Award tor optical servi to the industry 


Write today for demonatr 
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E-123 and E£-141. Baus ’ ) + 
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Rochester 2, N. ¥ n Canac . aad J 

General Theatre Bupt ‘ . 
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a wide-angle anamorphic projection, the 
polar curve at the edge of the screen is re- 
flected away from the auditorium, and 
viewers on the opposite side of the theatre 
will see a poorly illuminated picture. By 
choosing a suitable sereen curvature, the 
same polar curve from the same screen ma- 
terial can be reflected back in the desired 
direction 

Apart from that consideration, there is no 
advantage in the use of curved screens, from 
an optical point of view, 

Ma. Hiccins: I have looked up “ana 
morph” in Webster's dictionary, The word 
does not appear there, but the definition of 
anamorphosis is “a distorted or monstrous 
projection of representation of an image.” 


Cylindrical Lens Advantage 

Mr, Cook has pointed out the advantages 
of the prismatic anamorph, but we have all 
seen in the trade press accounts of trials in 
which it seems to be a general verdict that 
the cylindrical has certain advantages over 
the prismatic. Will Mr. Cook kindly en 
large on this? 

Mn, Coox: 
this evening 


I think what you have seen 
should enable you to judge 
whether, from the point of view of defini 
tions, there is any difference between pris 
matic and cylindrical systems, 
however, one or two 


There are, 
mechanical 
which arise in rather un 
under extreme conditions of 
screen sizes and projection distances. 
Where very short focal length lenses 
are required, the projection lens is sunk 
right down into the body of the projec 


purely 
considerations 


usual cases, 


tor, and unless the anamorphotic attach 
positioned closely. to it, the 
amount of oblique light passing through 
the attachment will be greatly reduced, 
and there will be a fall in illumination 
at the sides of the screen. In this appli- 
cation, the cylindrical type has the ad- 
vantage that it can go down into the body 
of the projector. 

The 
that cylindrical 
in the larger 
beam diameters 


ment is 


second advantage lies in the fact 
attachments can be 
demanded by 
emerging from 

tion lenses of extremely long focal length 
and wide relative 
unusual type of condition arising, for 
example, in Drive-In theatres, and the 
volume of glass and its in a 
parable prismatic attachment is 
prohibitive. 


made 
sizes wide 
projec- 


aperture. This is an 


cost com 


quite 


Light Transmission Similar 
Mr. Bann: Mr. 


about the 


Cook was speaking 
added requirements by way 
of performance of the projection 
whic h added 


anamorphotic 


lens 
brought up the distortion 
shown by the lens 
The performance of the new 


improved, but it did 


system. 
lens was 
that 
luminance, and the 
brightness did not 
possibly 


seem to me 
there was a loss in 
acreen 
Is that 
glasses in it, the number of glass-air sur 
faces causing the trouble? 

Mr. Cook: There might be a very slight 
difference, but it is very difficult to keep 
these two projectors running at a constant 
brightness, and I think the loss of luminance 


seem 80 


great. 


because there are more 





You can, of course, simply by having your projectors overhauled 
using LaVezzi replacement parts. You will find the projectors give 
a steadier picture, operate more quietly, need less 
service, and the parts will last longer — See your 


Theatre Equipment Dealer about this important 


improvement in your theatre. 


LAVEZZI MACHINE 


-SUPER,. 
(‘Savexy) 
“Service” 


GEG. OS. PAT, OFF, 


WORKS 


CHICAGO 
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you noticed 
conditions. 


might be due to projection 
Laboratory indicate that 
the light transmission through the two types 
is very similar. 

Mr. Branp: On the question of the re 
flecting screen, I have always had the im- 
pression that went to 
Scope proportion in large theatres, the 
trouble was to find enough light. 
forced to use a reflecting type of screen, and 
therefore a curved screen is essential. Apart 
that 
curved 


tests 


when one Cinema- 


One is 


from this consideration, would you say 
the image is better on a flat or 
screen / 

Mr. CooK 
view, the flat 
other hand the screen has to be curved very 
considerably before definition troubles be- 


From the optical point of 


screen is ideal, but on the 


comme apparent, 
Me. Cricks: Would an 

curve the projector gate? 
Mr. Coox: There might be a case wr a 

curvea projector gate. 


answer be to 


There, one must con- 
siaer two types of curvature, spherical or 
cylindrical. From the optical point of view, 
the spherical curvature would be the easier 
to deal with, but it would require special! 
projection equipment. I would not like to 
suy tnat any existing equipment 
im tnat way. 

Vhe cylindrical curvature is very difficult 


would act 


to deal with in normal spherical lens sys- 
tems. It is possible that some useful answer 
uuignt result from experimentation, but it is 
problematical whether or not it would be 
worth while attempting. 

Mr. Leevers: Mr. Cook in 
tions comparing the light efficiency of the 


his caleula- 
anamorphotic system, 
70% for the 
perhaps give 


mask gate and the 
referred to lens efficiency of 


prismatic anamorph. Can he 
us the equivalent figure for the cylindrical 
type? 

Mr. Cook: I cannot tell you the figure 
off-hand, but by the nature of the construc 
tion the transmission is a little better. I 
doubt difference would 


be noticeable conditions 


whether this ever 


under existing in 


normal projection rooms. 


Theatre Conditions “A ppalling” 
Mr. Gunn 
effect of the 
normal to the 


Can you touch briefly on the 


projection beam not being 


screen and what effect this 
has? 

Mr. Cook: I am appaled at conditions 
theatres. Assuming a 
inclined at 25° to the horizontal and 
the lens system focused in the centre of the 
screen, the top and bottom of a 20-ft. high 
screen is displaced from the ideal plane of 
best + feet. 
the geometry of the image is distorted by 
change of 
tortions. 

Mr, Crickxs 


in some projector 


axis 


focus by about Furthermore, 


aspect ratio and keystone dis 
There is a German projec 
tor, necessitating tilting, which is claimed to 
be suitable for wide screen, 

Mr. Cook: of keystone 
distortion is possible by an appropriate re- 
lationship between the inclinations of the 
projector and 


The correction 


projection lens axes. Since 
this is achieved at the expense of focusing 
considerations for all 
and fails to curvature of straight 
lines, it is likely that the projector referred 


to includes tilted anamorphotic attachments. 


parts of the screen 


correct 


[THE END] 
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STEREOSOUND SYSTEM 
(Continued from page 14) 


reproducer, using material recorded 


selection. The center 
output then seemed to be 
much louder than that of the binaural 
svstem, 


from a previous 
speaker 


and would almost drown out 
the left and right speakers. 
ing to the 


By revert- 
“normal” operation as a 
delay mechanism, the center speaker's 
output unnoticeable, 


sound 


became almost 


even level was 


levels of 


though its 
greater than the combined 
the left and right speakers. 

The greatest usefulness for this pro- 
posal would seem to be in 
picture 


motion- 
which centrally 
located speaker systems of adequate 
power capacity already exist. To add 
a 2-channel stereophonic would mean 
adding two loudspeakers (right and 


theatres, in 





2 out of 3 Families Have Tv 
Two out of three American households 
at least one Ty set, the Bureau 
32,000,000 house 


receivers. 


now have 
of the Census reports 
holds own one or more 
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NOT 
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Film breaks are costly. 
Play safe by using 


JEFRONA 


All-purpose CEMENT 


Has greater adhesive 
qualities. Don’t take 
our word for it. Send 
for FREE sample and 
judge for yourself. 
CAMERA EQUIPMENT CO. 


DEPT. 5-9-8 


1600 Broadwoy New York 19, N. Y. 
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left) of smaller power-handling ca- 


pacity, and a method of delay for the 


signal to be radiated from the center 
loudspeaker. 

If, for example, the motion-picture 
film uses two soundtracks for the two 
then 
pickup unit could contain the two 
photocells for the right and left tracks, 


and a third photoc ell, 


channels, side by side, a sound 


whic h | anned 
both tracks, spaced sufficiently far be 
hind the other two to provide the re 
quired delay. If a standard sound- 
track were played, the third photocell 
would act as the regular sound pickup 
means, and the right and left speakers 
would not change the illusion that the 
sound was centrally located as in an 


ordinary system. 





DISNEYLAND PROJECTION 
(Continued from page 11) 
When the fresh bulb, 


in the rear of the 
contact, the 


which has been 
makes 
back to its 

blacked 
returns to 
action takes 


housing, 
relay snaps 


original position, and the 


out section of the picture 
the screen The entire 


less than two seconds. 


4-Channel Magnetic Sound 


Sound for Circarama is recorded 


on four magnetic channels, but it is 


not synchronized to the projectors 
as this is not necessary in the 


ogue type of presentation. The 


travel. 
sour d 


THE ACE CUE MARKER 


The World's Best 


One push to left or right and all cues ave 
finished. Maerker made in 2 sizes for 16- oF 
35-mm for Stenderd, Tv, or CinemoScope 
Price $29.50 
SEE YOUR DEALER OR WRITE TO 


ELECTRIC MFG. COMPANY 


ACE 


is carried to speakers mounted be 
neath projector. It 

sible to fill the little theatre 
from all the speakers or to 
added directional 


eu h 18 pos- 

with 
sound 
give the sound an 
quality through selective use of the 


speakers. The 


manufactured by 


sound reproducet was 
Kinovox and in 
stallation and been 


handled by Altes 


The approximate 


servicing has 


fo al 


the lenses used for Circarama is 1% 


length of 


im hes, but some leeway Is needed in 


focal length to adjust the images ex 


actly in relation to each other and 





SUPER HILUX 
HILUX f/1.8 
SUPER-LITE 


of the best prime lenses 
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wide screen projection 


See your Theatre Supply Dealer 


. NOW 


or write us directly .. 


PROJECTION OPTICS CO. 


ROCHESTER, NEW YORK 
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the individual This lee- 
way is obtained by using variable- 
focus “Expanso” lenses manufac- 
tured by the Pacific Optical Co. 
The camera system for shooting 
the Circarama show presented fewer 
problems than the projection system. 


Eleven of the Kodak 


screens. 


Cine 16-mm 


The Circorama cameras are shown above 

mounted on a platform so that each of the 

eleven cameras covers one segment of a com- 

plete circle. Most of the shots were taken 

with the above rig fastened to the top of an 
automobile. 


mounted on a_ turn- 
table so as to point in all directions 
and then synchronized to each other. 
The cameras activated by 
eleven separate shafts linked 


cameras were 


were 
drive 


together in of a 


sprocket chain. 


sync by means 


Most of the sequences were photo- 
graphed at 24 frames per second, 


but 
graphed at eight frames per second 


one special scene was photo- 
to give the illusion of speeding down 
Willshire Boulevard in Los Angeles 
at 90 miles per hour. The sequences 
were usually photographed with the 
turntable rig fastened 
the of a 


seq uences 


securely to 
All 


Commercial 


station 
were shot 
Kodachrome film. 


top wagon. 


on 


“Trip to the Moon” 


Another Disneyland feature that 
makes imaginative motion 
pictures and special sound effects 
is the “Trip to the Moon,” sponsored 
by Transworld Airlines. After being 
“briefed” for 15 minutes in another 
small theatre by means of a film that 
describes what rocket ships and in- 
terplanetary travel will probably be 
like, “passengers” are conducted by 
a TWA hostess into a room built to 
resemble what experts the 
interior of a rocket ship will look 
like 50 years or so from now. The 


“trip” to the moon is accomplished 


use of 


believ e 
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MUST BE PERFECT I 


A perfect performance calls for equipment that rolls in top shape from 
earliest matinee to midnight show. The best man to keep it that way 
is an expert RCA Theatre Service Engineer. And he's the only man 
who's backed by all the broad technical resources of RCA. 


RCA SERVICE COMPANY, 


A Radio Corporation of America Subsidiary 


INC. 


Comden, N. J. 
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by means of synchronized rear pro- 
jection into two 
the “rocket ship.” 

A narrator 
a TWA captain and explains that the 
first 42 seconds of the flight will be 
too noisy for conversation due to the 


“scanners” inside 


introduces himself as 


rushing tail blast. Then he announces 


Circarama’s electronic nerve center. The control 
panel at left signals automatically when the 
film breaks or a bulb burns out on any of the 
projectors. The control unit makes a complete 
electronic test after each presentation to insure 
that all units are in working order before it 
frees the mechanism for the next showing. The 
unit at right is the Kinevox Sound Reproducer. 


that the ship has passed the speed of 
sound and will shortly reach a vel- 
ocity of 38 miles per second, 
Background sound effects provide 
realism. The audience hears the radio 
the the 
the “blast off,” radio bearing signals 
rocket The 
acting as if all this were 


of 


from tower, then sound of 


and additional thrusts. 


“captain,” 
narration 


normal, carries his 


the flight. 


Powerful Illusion Created 

While the “passengers” feel an 
artifically-stimulated vibration of 
their seats, they watch the “scanner” 
in the center of the floor. 
actually a projection movie 
They the flame of the 
and receding Southern 
look 


their 


This is 
rear 
screen. 
rockets 


see 
the 
California coast line. Then they 
up at another “scanner” above 
heads to watch the space ships pro- 
gress through layers of clouds and 
into the outer atmosphere. Through 
the scanners they watch the ship cir- 
cle the moon and return to earth. A 
small plastic of the 
reproducing craters and other land- 
marks as faithfully as possible was 
used in filming this sequence. 

A third attraction at Disneyland 
which makes effective use of motion 
pictures is a show sponsored by the 
Richfield Oi] Co. 


cartoon 


model moon, 


A CinemaScope 
presents a capsule history 
of how the earth was formed billions 
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of years ago and what has gone on 
since beneath its surface. 

When the cartoon comes to a close, 
the houselights are 
switched on 


automatically 
and a recorded narra- 
tion describes the second part of the 
presentation another rear projec- 
but this time into a dome- 
shaped screen that from the 
floor and might be said to resemble 
the end quarter of a water 
enlarged a great many times. 
synchronized 


tion deal, 


rises 


melon 

Two 
inside the 
dome project on its surface a graphic 
explanation of 
cal formations 


projectors 


oil-bearing geologi- 


and new drilling 


methods. 

It is interesting to note that these 
shows or exhibits 
jointly by Walt 
business organizations 
American Motors, TWA, and Rich- 
field Oil. The companies are reported 
greatly pleased by the advertising and 
publicity they receive. It may be 
that presentations of this kind will be- 
come widespread before long. If so, 
they will provide added employment 
opportunities for trained projection- 
ists. Despite the striving for automa- 
tion in setting up the shows, trick 
projection effects cannot be properly 
handled by amateurs. 


were produced 


Disney and the 


interested 





TRENDS IN SHUTTER DESIGN 
(Continued from page 8) 


loss of light occasioned by the shutter 
is sometimes greater than 50%. The 
edge of a shutter blade must cut 
through the light beam with great 
rapidity to permit maximum trans- 
mission values to be attained. 
rotor fan-type rear 
light rather slowly, 


Single- 
cut the 
require 


shutters 
and hence 


JACKSON'S Reel-End Alarms 


$21.50 per pair 


Ameficar Theotre 


2300 First Ave 


Supply Co. Inc 
Seattle 1, Wash 


that from 53%, or 


of the light can be wasted. 


blades sO wide 
even more, 
The cylindrical type of shutter is pre- 
ferred by 
acting, the edge of one opening cut- 
ting down into the light beam while 
oppo 
site opening cuts up into the beam. 
The 


used in many 


some because it is double- 


the corresponding edge of the 


intermittent movements 


16-mm. 


claw 
projectors pro- 
vide more rapid film-pulldowns than 
the 3:1 geneva movements of 35-mm. 
theatre machines. 
movements 


These more rapid 
shutter 
blades to be used for less light loss. 


permit narrower 
The pin-cross movement of the Powers 
35-mm. projector was a satisfactory 

intermittent 
ratio. Any 


sprocket having a 5:1 
pulldown intermittent 
movement as quick-acting as 5:1 per- 
mits the alternative use of two dis- 
tinctly different shutters: a 2-blade 
shutter for increased light transmis- 
sion and a 3-blade shutter for in- 
creased freedom from flicker at ex- 
tremely high levels of screen illumi- 
nation. 


5 to 1 Intermittent 


The 2-blade shutter for 5:1 inter- 
mittents has the usual cutoff frequency 
of 48 cps., but blocks only 33 17/20% 
of the light, passing fully 66 3/20% 
The 3-blade shutter, on the other 
hand, has the same transmission as the 
ordinary 2-blade shutter for 3:1 inter- 
mittents, there are two 
equally spaced balancing cutoffs in- 
stead of one, the cutoff frequency is 
3 X 24, or 72 cps. See Fig. | 

Highlight 


but because 


brightness may be in- 


hundred footlam- 


creased to several 
berts without perceptible flicker when 
cutoff frequency is 72 cps. 


Three blade 


suce essfully 


be used 
faster 
never with ordinary 3:1 


shutters can 
only with 5:1 of 
intermittents, 
geneva movements. accele- 
rated 


constructed to 


Sper ial 


geneva movements have been 
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Shutterless Projectors 


Because the standard occulting shut- 
much 
experimental 


ter wastes 80 several 


light, 
shutterless projectors 


have been constructed, a few of which 
have enjoyed limited commercial use. 
Shutterless projectors are also with 
out intermittent 


bined 


movements, the 
function of 


com 
intermittent-and- 
shutter system being performed opti 


cally by means of mirrors, 
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lenses, or optical prisms. One such 
machine is the Mechau projector de- 
veloped in Germany before the war. 

con- 
tinuous” projector such as the Mechau 
is the complicated system of rotating 


The chief disadvantage of a 


and oscillating mirrors, the mainten- 
ance and repair of which is difficult. 
A simpler kind of continuous projec- 
tor utilizing only a multifaced re- 
volving prism directly in front of the 
aperture is now coming into use for 
commercial TV film pickup. 

Until a really simple and trouble-free 
continuous projector is manufactured 
for the theatre, the conventional inter- 
mittent-and--shutter type of machine 
will continue to dominate this field. 
Improvements in the shutter may be 
expected from time to time, bringing 
the working efficiency of this com- 
ponent closer to the theoretical limit 
of 50% light transmission without 
travel ghost for 3:1 intermittent 
systems, 

As stated previously, the  single- 
rotor fan-type rear shutter is not en- 
tirely satisfactory. The rear-and-front 
combination represents a moderately 
successful attempt to increase the ef- 
ficiency of this shutter, but is phys- 
ically unwieldy, The old-style front 
shutter was fairly good because it 
could be positioned in the plane of the 
“aerial image” of the are mirror or 
condenser, the narrowest, or most con- 
stricted, part of the light beam. The 
acrial image is always formed in front 
of the projection lens, and its diameter 
is independent of the diameter of the 
lens. 


Reducing Heat on Film 


Modern projection requires the 
shutter to be placed between the lamp- 
hcuse and the mechanism to reduce 
heating of the gate and film. The 
double-rotor fan-type rear shutter, 
although mechanically complex, is an 
improvement over earlier fan-type rear 
sluttters, inasmuch as the two rotors 
or “fans” revolve in opposite direc- 
tions and cut through the light beam 
twice as fast. 

The cylindrical, or barrel-type, 
shutter used in the Motiograph is re- 
garded as highly efficient. This is in- 
variably placed behind the aperture, 
and hence possesses the cooling ad- 
vuntages shutters, It 
is double-acting, and accordingly cuts 
the beam very rapidly. Most cylin- 
drical shutters of European manufac- 
ture contain automatic fire fins which 
operate by centrifugal 


of other rear 


force, thus 


344 


eliminating the need for a fire-shutter 
arrangement geared to the mechanism. 

The 2-blade “dished,” or conical, 
shutter as used in the Simplex XL has 
a transmission efficiency as high as 
that of the double-acting cylindrical 
shutter. The conical shutter is placed 
close to the aperture where it effects 
very rapid cutoffs. Better still, in the 
writer's opinion, is the l-blade conical 
slutter which revolves twice as fast as 
a 2-blade 


size, 


The “Silent” Days 


It is of note that the 
normal rate of film travel for silent 
pictures was 16 frames per second. 
The shutter cutoff frequency was then 
32 cps., tolerating a highlight bright- 
ness of only about 2 footlamberts, 
equal to a screen brightness level of 
about 4 footlamberts. At higher 
brightness levels pronounced flicker 
was visible. 


conical shutter of similar 


interest to 


The high brightness levels of Tv 
picture tubes require a much more 
rapid “field rate” than the shutter 
cutoff frequency employed in sound 
motion pictures (48 cps.). Indeed, the 
highlight brightnesses encountered in 
home Ty sets range from 15 to 150 
footlamberts, corresponding to motion- 
picture screen illumination levels of 
30 to 300 footlamberts. Experience 
has shown that. the field rate should 


be at least 40 cps. for the 15-footlam- 
bert highlight level, and at least 60 
cps. for the 150-footlambert highlight 
level. 


Shutters for Tv 


A field rate of 60 cps. was selected 
for Tv transmission in American prac- 
tice, not only because it is rapid 
enough to make flicker imperceptible 
at the higher brightness levels, but 
also because it corresponds with the 
alternating-current frequency of com- 
mercial power in the United States. 

Adoption of a 60-cycle field rate 
(“frame rate” of 30 per second for 
interlaced scanning) dif- 
ficulties in the transmission of motion- 


introduced 


picture films which, of course, are 
photographed at 24 frames per second. 
To have increased the projection 
speed to 30 frames per second would 
have had adverse effects upon sound 
reproduction. 

These difficulties were obviated by 
film-reproducing systems which func- 
tioned in an unusual manner. To re- 
solve the difference between the 
motion-picture film rate of 24 frames 
per second and the Tv field rate of 
60 scannings per second, a special tim- 
ing was introduced to provide an 
average of 21% scannings per frame 
of film: 24 frames * 2% 60 
fields. 

[TO BE CONCLUDED | 
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It's actually easy to save money— when you buy 
United States Series E Savings Bonds through the 
automatic Payroll Savings Plan where you work! 
You just sign an applic ation at your pay oft e; 
after that your saving is done for you. And the 
Bonds you receive will pay you interest at the rate 
of 3% per year, compounded semiannually, for as 
long as 19 years and 8 months if you wish! Sign up 
today! Or, if you're self-employed, invest in Bonds 
regularly where you bank. 
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He LEARNED acting the hard way, barn- 
storming frontier towns by barge and stage 
coach play ing in sheds and taverns 

One night in Houston, a Texan even sug 
gested the troupe tour through Indian coun 
try, carrying their stage we pons lor protec 
tion. Joe Jeflerson declined. He later said he 
had shivered when he imagined himself fa 
ing a hostile Indian and armed only with a 
stave pistol whose tendency to misfire had 
several times “compelled our heavy villain to 
commit suicide with a table spoon 

By the 1860's, Jeflerson was America’s 
favorite actor, When he played his famous 
Rip Van Winkle (see picture) one-night 
towns declared a “Jeflerson Holiday Busi 
ness stopped schools closed, so that every 


on could et a chance to see him wt 


They loved Joe Jeflerson everywhere 
cause he was a genius at making people 
happy. And his sunny outlook still sparkles 
in the spirit of America, Like Jefferson 
Americans still know how to travel a hard 
road and smile when the omg & roughest 

These confident Americans are the real 
wealth of our nation. And they are the real 
reason why our country’s Savings Ronds 
rank among the world’s finest investments 

That's why. to save for your goals in life 
you cannot find a surer, safer way than 
United States Savings Bonds. Invest in them 


regularly —and hold onto them! 


Safe as America — US. Savings Bonds 
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“If you ask me... 


“Sure there’s a difference, I told the boss. If you're buying a 
new projection and sound system, you've got to look at it 
from all angles! 


“Up here in the booth, for instance, we want a system that’s 
solid. A system that doesn’t have to be babied or coddled 
all the time . . . one that has plenty of stamina and runs 
smooth and easy. 


‘ “Maintenance means a lot, too, I told him. Projection and 
sound systems have to stand up under lots of wear — you 
don’t want one that flies out of kilter every time you turn 
your back. 


“Well, finally he asks me what kind of system wov!d I like 
to see him get. ‘Boss,’ I said, ‘for my money there’s only one 
system you should have up here, and that’sa... 


PROJECTION AND 
SOUND SYSTEM 





